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FAUNA OF RAJASTHAN, INDIA 

Part I.—General Introduction, with a List of Collecting Loca¬ 
lities and a Bibliography of Rajasthan Zoology 

By 

M. L. Roonwal 

Director , Zoological Survey of India , Calcutta 
(With I Text-figure, 9 Plates and 2 Appendices) 
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V—Ai bix 2 (Bibliography of Rajasthan Zoology ) 

I—Introduction 

(a) General 

For a variety of reasons the fauna of Rajasthan has hitherto remained 
poorly studlied, and the lacunae in our knowledge in this respect are 
especially marked in the case of the invertebrate fauna. In the later 
part of the nineteenth century and the early part of the twentieth some 
references to fauna, generally incidental, are to be found in the travel 
accounts of foreigners. Birds, however, received considerable attention 
by a number of authors (R. M. Adam, 1873-74 ; Butler 1875-76 ; and 
Hume, 1878). A. Adams (1899) gave a fairly comprehensive account 
of the more common mammals, birds, insects and helminths of the 
drier parts of western Rajasthan (Marwar*, Sirohi and Jaisalmer). The 
account of the more common vertebrates as given in the various Imperial 
Gazetteers also deserves mention ( vide “Imperial Gazetteers of India ** 
1908 ; Watson, 1904ur, b ; and Erskine \90%a-d. ; 1909). 

♦Marwar, the former princely State, corresponds to the present District of Jodhpur. 
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In more recent years a few accounts of the Rajasthan fauna, have 
appeared. While the total number of references on the zoology of 
Rajasthan may appear to be quite large (about 550 are listed in the 
Bibliography at the end, vide Appendix 2), the majority of these papers 
are short notes, though there are a few notable exceptions. A summary 
of the more important recent references on Rajasthan faunas arranged 
according to animal groups, is given below. A more exhaustive 
list will be found in the Subject Index at the end of the Bibliography in 
Appendix 2. It will be observed that comprehensive accounts of Rajas¬ 
than fauna are very few. 

Crustacea: — Living: Tiwari (1951-59), Mathur & Sidhu (1957), 
Baid (1958), Krishna & Baid (1958) and Sidhu (1959). Fossil: Glaessner 
& Rao (1960), Prasad (1961) and Tiwari (1962u, b ). 

Insecta: Roonwal & Bose (1964). 

Fishes : Mathur (1952), Hora & Mathur (1952), Krishna & Menon 
(1958) and Moona (1952). 

Birds: Whistler (i938) and Biswas (1947). 

Mammals: Krishna & Prakash (1955-60), Prakash (1956-63) and 
Sen & Sankhla (1959, 1962). 

(b) Material studied 

To obtain a more or less comprehensive information on the fauna of 
Rajasthan, and especially to fill in, as far as possible, the lacunae in our 
knowledge particularly regarding the invertebrates, the Zoological 
Survey of India initiated, in the year 1956, a programme of faunil*c 
explorations of Rajasthan especially the more arid portions, and a 
series of surveys were thus carried out during the years 1956-63 (p4rt). 
In addition, the material of two surveys done earlier, during 1941 (by 
Drs. B. N. Chopra and M. L. Roonwal) and 1948 (by Shri K. S. Pradhan), 
were also studied. The material of the termite collection made by 
myself in 1952 was also made available through the courtesy of the 
Forest Research Institute, Dehra Dun. 

The following is a list of the material studied, as collected mainly 
during 1941-63 ; for a list of the approximately 280 collecting localities 
in 23 out of the 26 districts of Rajasthan, see Table 1 in Appendix 1. 

1. A collection by Dr. B. N. Chopra and Dr. M. L. Roonwal ( October - 

November, 1941).—From the districts of Ajmer, Jodhpur, 
Udaipur and Dungarpur. 

2. A collection by ShriK. S.Pradhan ( February-March , 1948).—From 

the districts of Jodhpur, Sirohi and Udaipur. 

3. A collection of termites (Insecta : Isoptera) by Dr. M. L. Roonwal 

(July-September, 1952).—From the districts of Ajmer, Bikaner, 
Bundi, Kotah, Jaipur, Jodhpur, Pali and Sawai Madhopur. 

4. A collection by Dr. B. Biswas and Shri T. G. Vazirani (November, 

1956— February, 1957).—From the districts of Jodhpur, Nagaur, 
Pali, Bikaner and Churu. 

5. A collection by Shri A. K. Mukherjee (April-May, 1957). — From the 

districts of Jaipur (Sambhar Lake area), Nagaur and Ajmer. 
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6. A collection by Dr. K. K. Tiwari and Shri S. Biswas ( December , 1957— 

February , 1958).—From the districts of Barmer, Jaisalmer and 
Jodhpur. 

7. A collection by Shri A. K. Mukherjee {November 1957— January, 

1958).—From the districts of Jaipur (Sambhar Lake area) and 
Nagaur. 

8. A small collection by Shri T Vazirani {January-July, 1958).—From 

the districts of Jaipur (Sambhar and vicinity) and Nagaur (Gudah, 
Jhapog, Koni and Lihorana). 

9. A small collection by Shri A. K. Mukherjee {July, 1958).—From the 

district of Nagaur (Gudah on Sambhar Lake and vicinity). 

10. A small collection by Shri S. Biswas {August,. 1958— January , 1959).— 

From the district of Nagaur (Gudah on Sambhar J^ake ; and 
vicinity). 

11. A small collection by Shri R. K. Bhatnagar {June-August, 1960).— 

From the Jodhpur district (Jodhpur and surrounding areas, e.g., 
Mandor, Bishalpur and Khokra village). 

12. A collection by Dr. B. Biswas {August-November, 1960).—From the 

districts of Bikaner, Jaisalmer, Nagaur, Sikar, Jhunjhunu and 
Ganganagar. 

13. A small collection by Shri R. N. Bhargava and Shri G. C. Saha 

{February-March, 1961).—From the districts of Jaisalmer, Barmer, 
Udaipur, Jalore, Pali, Bundi and Kotah. 

14. Several small collections by Dr. A. K. Datta and Shri T P. Bhargava 

{February, March, April and December, 1961).—From the district of 
Jodhpur. 

15. Three small collections by Dr. A. K. Datta {July, November and 

December, 1961).—From the districts of Pali and Udaipur. 

16. A small collection by Dr. A. K. Datta {January, 1962).—From the 

district of Bharatpur. 

17. A small collection by Dr. K. K. Tiwari {January-February, 1962).— 

From the district of Bharatpur. 

18. A collection by Shri K. K. Mahajan {February-April, 1962).— 

From the districts of Jaipur (Sambhar area) and Jodhpur. 

19. Several small collections by Dr. A. K. Datta and Shri T N. Bhargava 

{February-April, 1962).—From the district of Jodhpur. 

20. Several small miscellaneous collections made by the staff of the Desert 

and Gangetic Plains Regional Stations of the Zoological Survey oj 
India, Jodhpur, (during 1961-63).—From Jodhpur and vicinity. 

21. A collection, mainly of fishes, made by Shri R. N. Bhargava and 

Shri N. Majumdar {June-July, 1963).—From south and eas 
Rajasthan (districts of Alwar, Jaipur, Sawai Madhopur, Jhalawar, 
Kotah and Jalore). 

In addition to the recent survey material listed above, the identified 
material already present in the collections of the Zoological Survey of 
India has also been incorporated here. This material, though small in 
extent, has nevertheless served to fill in certain lacunae here and there. 
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As a result of these surveys, a considerable amount of material, 
belonging to various groups has been accumulated. This is being 
studied by various specialists of the Zoological Survey of India as well 
as by others. In this series of papers, the results on the different groups, 
will be published as they become ready and are made available by the 
specialists to whom, as well as to the collectors in the field, it is a pleasure 
to acknowledge our thanks. 

(c) Ecological zones of Rajasthan 
(Text-fig. 1) 

Climatically in general, Rajasthan is, as discussed in the next section 
(Topography, etc.) divisible into two unequal halves by the diagonally 
(SW—NE) running, Aravalli Hills, viz., a wet south-eastern and a dry 
north-western area. Ecologically, however, it is possible to divide the 
State into three subequal diagonally (SW—NE) lying regions on the 
basis of rainfall and fauna, as follows (Sen & Sankhla, 1959, 1962) :— 



Text-fig. 1.—Map of Rajasthan, showing the rainfall clines (diagonal wavy lines) 
and the three rainfall cum ecological zones (I-III) demarcated by two thick cline 
lines. (Based on Sen & Sankhla, 1962.) 

The figures at two ends of each rainfall cline represent the annual rainfall in 
centimetres. The three zones are : 

Zone I.—Annual rainfall above 60 cm. 

Zone II.—Annual rainfall 30-60 cms. 

Zone III.—Annual rainfall under 30 cm. 

Zone I .—Annual rainfall above 60 cm. This forms the south-eastern 
zone, and nearly corresponds to the zone separated by the Aravalli Hills 
It extends from the Sirohi, Udaipur, Dungarpur and Banswara distri ct ’ 
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in the south to Tonk and Bharatpur districts in the north-east. The 
area supports good forests consisting of teak in some parts, and varying 
from pure Anogeissus pendula to mixtures of Diospyros, Madhuca, 
Emblica, Cordia, Boehnia and Ficus species. Grasses grow in open 
patches. Summers are relatively mild though still quite trying and the 
winters are mild and last for 2-3 months only. The larger fauna 
consists of several deer, antelopes and the gazelle. Both the tiger and 
the panther occur, but the former is either rare or absent in the southern 
portion of the zone. The hyaena occurs throughout the zone. Among 
the Primates, both the langur (Semnopithecus entellus ) and the bandar 
(Macaca mullata) occur. 

Zone II .—Annual rainfall 30-60 cms. This is the middle zone 
extending from the Jalore district in the south-west to Churu and 
Jhunjunu districts in the north-east. The forest is open scrub and thorny, 
consisting of Anogeissus, Acacia, Zizyphus and, in places, Boswellia 
species. Grasses grow all over. The summer is very hot and the 
scorching loo blows in May and June. There are few waterholes, and 
animal life is poor. Chinkaras and black buck are fairly common, 
and so are the nilgai and sambhar in places. The wild boar, the sloth bear, 
the jackal, the fox and the panther are found but the tiger is generally 
absent. 

Zone III .—Annual rainfall below 30 cm. This is the westernmost 
zone and extends from the Barmer and Jaisalmer districts in the south¬ 
west to Bikaner and Ganganagar districts in the north-east. Rainfall is 
scanty and fails completely in some years, leading to extreme draught 
and famine. The land is largely open and covered by sand dunes or 
open rocky areas with low bushes and very few trees (mostly Acacia 
Prosopis and Zizyphus species) as well as Cactus and Capparis. The 
summers are very hot and the loo blows in May and June, the temperature 
going up to 49 C C or more. Winters are cold, frost is common and 
temperatures go down to —2°C. The low rainfall and deep water- 
table make agriculture difficult. Among the herbivores, the Chinkara 
and the black buck are found in herds, and the nilgai may be seen 
near a few cultivated areas. The principal carnivore is the wolf which 
hunts in packs and is so serious a menace to sheep and goat that owners 
of flocks organise wolf-eradicating campaigns. Most other carnivores 
e.g., the jackal, fox and jungle cat, are nocturnal. The tiger is absent 
and the panther rare. The gerbils (Meriones hurrianae and Tatera 
indica) are found in enormous numbers and live in underground tunnels. 

(d) Abbreviations used 

Except where otherwise stated, the following abbreviations have 
been used in this series:— 

Alt., Altitude above mean sea-level. 

Coll., collected by ; collection. 

Coll. Sta., Collecting Station. 

Det., determined (identified) by. 
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Dist ., district. 

Ex., from. 

F.R.J., Forest Research Institute, Dehra Dun. 

Lat., latitude. 

Long., longitude. 

No., number. 

Syn., synonym. 

Z.S.I., Zoological Survey of India, Calcutta. 

(e) Acknowledgements 

In the preparation of this introductory part of the series, it is a pleasure 
to acknowledge the assistance which I have received from several 
members of the staff of the Zoological Survey of India, specially Dr. K. 
K. Tiwari, Dr. B. Biswas, Shri Ramakrishna, Shri O. B. Chhotani, 
Shri P. K. Maiti and Shri D. P. Bhattacharya of the Headquarters and 
Dr. A. K. Datta, Dr. R. S. Pillai, Shri R. C. Sharma and Shri R.N. 
Bhargava of the Desert and Gangetic Plains Regional Station, Jodhpur. 
The photographs given here, and which illustrate the ecological habitats 
of the desert and the relatively green areas of Rajasthan, were taken by 
the various field parties and the photographers of the Survey, and 
the sources are acknowledged in the Plates. 

II —Topography, Physical Features and Administrative 

Districts of Rajasthan. 

(Text-fig. 1 ; and Plates 9 to 17) 

(a) Topography, physical features , etc. 

Topography, etc. —Rajasthan (formerly called Rajpootana or Raj- 
putana) is the second largest and the westernmost State of India, and 
lies approximately between latitudes 23° 10' and 30° 30' north and 
longitudes 69° 50' and 78° 25' east. It has a land-area of about 1,32,077 
square miles and a population of about 1,59,70,774 ; it is, thus thinly 
populated. 

Geography. —Rajasthan is cut into two unequal and climatically 
different halves by the Aravalli Hills (highest peak : Guru Shikhar near 
Mt. Abu, ca. 1981 metres or 6,500 ft. above mean sea-level) which cut 
across it diagonally south-west to north-east. The large north-western 
tract, which forms about three-fifths of the State, is flat, ill-watered and 
with little rain, and is largely sandy and unproductive—it forms a part of 
the Great Indian Desert. The smaller, south-eastern tract is rocky, 
is better served by rivers and gets more rain ; its hills and plains are 
covered with green, deciduous forest and the land is well cultivated. 
In the north-western tract the only river of importance is the Luni which 
rises near Ajmer and falls into the Rann of Cutch. In the south-eastern 
tract there are two principal rivers, the Chambal and the Banganga, 
which drain north-east into the R. Jamna. There are no natural fresh¬ 
water lakes except the shallow Sambhar Basin which holds brackish 
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water, but a number of large and small artificial lakes and tanks are to 
be found all over Rajasthan. There is a large Ganga Canal in the 
Ganganagar District in the north, and a number of new canals both 
large and small, etc., are either already functioning or under active 
construction, and will be ready in the next few years—among the larger 
ones are the Ghaggar and the Rajasthan Canals and the Kotah Barrage. 
This change is bound to affect the distribution of the fauna of the State. 
For further information on geography, see Blanford (1876) and the 
gazetteers (Imperial Gazetteer, 1908 ; Watson, 1904 ; and Erskine, 
1908, 1909). 

Geology. —The Aravalli Range is pre-Cambrian and is the most 
ancient mountain range in India. Overlying it is another ancient or 
Archaen rock formation, the Raialo Series, chiefly marbles. At Pokran 
there are dark sandstones, presumably Permo-Carboniferous. Jurassic 
and Tertiary rocks occur in the Bikaner and Jaisalmer districts, while the 
Cretaceous rocks of the Barmer district are probably of marine origin. 
There is some evidence to show that in Jurassic times western Rajasthan 
was under the sea. The dessication of Rajasthan is a recent (post¬ 
glacial) phenomenon (Wadia, 1960). For further information on geology, 
see Blanford (1876), La Touche (1902), Fermor (1930), Fox (1931), 
Heron (1935, 1938) and Krishnan (1952); and the Gazetteers. For 
soils see Krishnaswami & Gupta (1952) and Bharucha (1960). 

Climate. —The climate in the plains is extreme—very hot and dry 
(with hot winds or loo ) in summer (May-June) and very cold and dry 
in winter (December-February). The Mean Monthly Minimum tem¬ 
peratures are 46*9°—85-0°F. at Bikaner and 43*1°—80*3°F. at Jaisalmer, 
the corresponding Mean Monthly Maximum temperatures being 71*7°— 
107*1°F. and 74-8°—109*1°F. respectively. The hilly regions, parti¬ 
cularly the Aravalli Hills and the areas south-east of it, have a more 
moderate and wetter climate. The annual rainfall is scanty in the 
north-western area ( ca . 15—30 cm. in the Barmer, Jaisalmer, Bikaner 
and Jcdhpur districts), but rapidly increases on, and east of, the Aravili 
Hills (Udaipur and Jaipur ca. 60; Kotah 75; Jhalawar 90; and Mt. 
Abu 150 cm.). The bulk of the rainfall is received during the summer 
monsoon (July-September) and a small amount during the winter 
(Januaiy-February). For further information on climate see Pramanik 
& Hariharan (1952) and the Gazetteers. 

Vegetation. —The western desert area of Rajasthan is characterised 
by open scrub forest, with low bushes and stunted trees, and wide 
stretches of little else but sand dunes. The slopes and heights of the 
Aravallis are well-wooded, with tall, broad-leaved trees of many species. 
The total area covered by forests in the State is about 15,000 sq. miles, 
the bulk of it lying either on the Aravallis or south and east o it. For 
further information on vegetation, see King (1879), Adamfs (1899), 
Blatter & Halberg (1918-21), Rao (1941) and the Gazetteers. 

General. —A brief general account of the arid lands of the world, 
including Rajasthan, has been given by White (1960). Among other 
things, he also discusses the “conditions of animal life”. 
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(b) Administrative districts 

Before India’s Independence (1947), Rajasthan was largely composed 
of the so-called “Princely States” Today, it is divided into 5 Divisions, 
26 Districts, 82 Subdivisions and 212 Tehsils. The 5 Divisions and 
26 Districts are : 

I — Bikaner Division 

1. Bikaner Dist. (10,150 sq. miles). 

2. Churu Dist. (6,581 sq. miles). 

3. Ganganagar Dist. (5,159 sq. miles). 

II — Ajmer Division 

4. Ajmer Dist. (2,439 sq. miles). 

5. Alwar Dist. (3,126 sq. miles). 

6. Bharatpur Dist. (3,121 sq. miles). 

7. Jaipur Dist. (6,554 sq. miles). 

8. Jhunjhunu Dist. (2,322 sq. miles). 

9. Sawai Madhopur Dist. (4,057 sq. miles). 

10. Sikar Dist. (3,021 sq. miles). 

11. Tonk Dist. (2,685 sq. miles). 

III — Jodhpur Division 

12. Barmer Dist. (9,734 sq. miles). 

13. Jaisalmer Dist. (16,062 sq. miles). 

14. Jalore Dist. (4,730 sq. miles). 

15. Jodhpur Dist. (9,024 sq. miles). 

16. Nagaur Dist. (6,767 sq. miles). 

17. Pali Dist. (4,673 sq. miles). 

18. Sirohi Dist. (1,705 sq. miles). 

IV — Kotah Division 

19. Bundi Dist. (2,173 sq. miles). 

20. Jhalawar Dist. (2,143 .sq. miles). 

21. Kotah Dist. (5,707 sq. miles). 

V — Udaipur Division 

22. Banswara Dist. (2,266 sq. miles). 

23. Bhilwara Dist. (3,758 sq. miles). 

24. Chittorgarh Dist. (3,182 sq. miles). 

25. Dungarpur Dist. (1,460 sq. miles). 

26. Udaipur Dist. (6,215 sq. miles). 
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III— Summary 

1. After a brief historical introduction, it is pointed out that in this 
series of papers the fauna of Rajasthan, whose study has hitherto been 
neglected, will be dealt with. 

2. This work is based largely on the programme of several surveys 
carried out in Rajasthan by the Zoological Survey of India during the 
years 1941-1963 and more particularly during 1956-62. Some other 
material is also utilised. 

3. A brief account is given of the following features of Rajasthan :— 
Topography, geography, geology, climate and vegetation. A list of 
administrative districts is also given. 

4. A list of 279 collecting localities (together with their approximate 
latitudes, longitudes, etc.) in 23 districts of Rajasthan is given in 
Appendix 1 (Table 1). 

5. A bibliography of the published references on Rajasthan zoology 
is given in Appendix 2. About 550 references are included, and an 
author index and a subject index are also provided. 

6. In this series of papers, the results on various groups of animal s 
will be published as they are completed by the various specialists. 


IV-APPENDIX 1 

Table 1. —List of Collecting Stations for fauna of Rajasthan (1941-63). 

Note .—The districts, as well as the individual Collecting Stations 
within each district, are arranged alphabetically. 

Abbreviations for names of Collectors. —AKD, Dr. A.K. Datta ; 
AKM, Mr. A.K. Mukherjee ; BB, Dr. B. Biswas ; BNC, Dr. B.N. 
Chopra ; GCS, Mr. G.C. Saha ; JCB, Mr. J.C. Bhatti ; JCP, Mr. J.C. 
Purohit ; KCK, Mr. K.C. Kansal ; KKT, Dr. K.K. Tiwari ; KKM, 
Mr. K.K. Mahajan ; KSK, Dr. K.S. Kushwaha ; KSP, Mr. K.S. 
Pradhan ; ML, Mr. M. Lall ; MLR, Dr. M.L. Roonwal ; NM, Mr. N. 
Majumdar ; PDG, Dr. P.D. Gupta ; RCS, Mr. R.C. Sharma ; RKB, 
Mr. R.K. Bhatnagar ; RNB, Mr. R.N. Bhargava ; SB, Mr. S. Biswas ; 
SDG, Prof. S.D. Gupta ; SKS, Mr. S.K. Sharma ; TGV, Mr. T. G. Vazi- 
rani;YKS, Mr. Y.K. Srivastava ; ZSP, Zoological Survey of India Party. 

Abbreviations for directions. —N., north ; S., south ; E., east ; W., 
west. 

Meaning of some vernacular (.Rajasthani ) words used in the 
names of Collecting Stations. — Baori, a large well ; Bas, habitation ; 
Berra, well ; Bhakri, hillock ; Bund, small dam ; Dhani, hamlet ; Jharna, 
waterfall ; Ka, ki, of ; Nadi, stream, river ; Nala, nalla, streamlet ; 
Sagar, -sarovar, -samand, lake ; Talab, talao, tank ; Talai, small tank. 
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Table I 


Serial Collecting 

No. Station 

Altitude, 
above 
mean 
sea-level 
(Metres) 

Approx. 

latitude 

(N.) 

Approx. Name of collector 
longitude (and year of 

(E.) collection) 

1 

2 

3 

4 

5 

6 


1. AJMER DISTRICT 



1. 

Ajmer (and vici¬ 
nity). 

483 m. 

26°27' 

74°42' 

MLR (1952) ; 

BB (1956-57) ; 
RNB & GCS 
(1961). 

2. 

Anasagar Lake, 

Ajmer. 


26°25' 

74°35' 

RNB & GCS 
(1961). 

3. 

Danta forest (ca. 
20 Km. S. of 
Ajmer). 

— 

26°20' 

74°40' 

MLR (1952); 

BB (1956-57). 

4. 

Faisagar (ca. 

8 Km. N. of 
Ajmer). 

— 

26°32 / 

74° 3 7' 

MLR (1952). 

5. 

Hathikhera (ca. 

10 Km. NW. of 
Ajmer). 

— 

26°30' 

74°35 / 

MLR (1952). 

6. 

Kishangarh (and 

vicinity). 

- 

26°35' 

74°50 / 

BB (1956-57) r 
AKM (1957). 

7. 

Forest Plantation 

(5 Km. N. of 
Kishangarh). 

— 

26°36‘ 

74°50' 

BB (1956-57). 

8. 

Nagpahar Hill (ca. 
10 Km. NW. of 
Ajmer). 

— 

26°25' 

74°31' 

MLR (1952). 

— 

Phaisagar (See 

Faisagar). 

— 



— 

9. 

(i) Nasirabad (and 

vicinity). 

— 

26° IF 

74°28' 

BB (1956-57). 


(ii) Chat village 

(5 Km. S. of 
Nasirabad). 

— 

26° 10' 

74°40 / 

BB (1956-57) 


(iii) Eastern Pond 

(3 Km. S. of 
Nasirabad). 

— 

26° IF 

74°28 / 

BB (1956-57). 


(iv) Western Pond 

(3 Km. S. of 

— 

26°11 / 

74°28 / 

BB (1956-57). 


Nasirabad). 
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Table I— contd. 


Serial 

No. 

Collecting 

Station 

Altitude, 

above 

mean 

sea-level 

(Metres) 

Approx. 

latitude 

(N.) 

Approx. 

longitude 

(E.) 

Name of collector 
(and year of 
collection) 

1 

2 

3 

4 

5 

6 

10 . 

Pushkar (ca. 15 

Km. NW. of 

Ajmer). 

— 

26°32' 

74°35' 

MLR (1952). 

11. 

Rajosi (11 Km. 

SE. of Ajmer). 

— 

26°20 / 

74°40 / 

BB (1956-57). 


2. ALWAR DISTRICT 



12. 

Alwar 

— 

27°34' 

76°38' 

— 

13. 

Bedkesharpur vill¬ 
age (40 Km. S. 
of Alwar). 

— 

27° 10' 

76°38' 

AKD (1962). 

14. 

Jaisamand ( ca . 

11 Km. SE. of 
Alwar) (C/. No. 
273 below). 


27°25' 

76°36' 

NM (1963). 

15. 

Jeysagar Bund 

— 

27° 10' 

76°36' 

NM (1963). 

16. 

Mangalsar ( ca. 

5 Km. S. of 

Manasrover). 

— 

27° 15' 

76°36 / 

NM (1963). 

17. 

Mansarovar ( ca. 

61 Km. S. of 
Alwar, by road). 

— 

27°15' 

76°36' 

NM (1963). 

18. 

Siliserh Bund ( ca. 
13 Km. SW. of 
Alwar). 


27°25' 

76°36' 

NM (1963). 



3. BARMER DISTRICT 


19. 

Bhap Tank (ca. 
18 Km. NE. of 
Barmer). 

—* 

25°51' 

71°26' 

KKT & SD 
(1957-58); 

PDG (1962). 

20. 

Balotra Town 

— 

25°50' 

72 c 15' 

KKT & SB 


1957-58); 

RNB & GC& 
(1961). 
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Serial Collecting 

No. Station 

Altitude 
above 
mean 
sea-level 
(Metres) 

Approx. 

latitude 

(N.) 

Approx. 

longitude 

(E.) 

Name of collector 
(and year of 
collection) 

1 2 

3 

4 

5 

6 

21. (i) Barmer (and 

vicinity). 

— 

25°45' 

71*23' 

KKT & S 

(1957-58); 

PDG (1962). 

(ii) Nehru-Nagar 

(1 Km. E. of 
Barmer). 

— 

25°45' 

71*23' 

PDG (1962). 

(iii) Sujer Hills 

(2 Km. W. of 
Barmer). 

— 

25°45 

71*23' 

PDG (1962). 

22. Datan i village (ca. 

26 Km. NE. of 
Gadra Road). 

— 

25°48 

70*46' 

KKT & SB 
(1957-58). 

23. Gadra Road 

(Railway Sta¬ 
tion). 

— 

25°45 

70°35' 

KKT & SB 
(1957-58). 

24. Jalipa Tank (10 
Km. N. of 
Barmer). 

—- 

25°50 

71*23' 

PDG (1962). 

25. Jhalon forest 

belt. 

— 

25°49 

70°45' 

KKT & SB 
(1957-58). 

26. Kapurdi (11 Km. 

N. of Barmer). 


25°50 

71 °20' 

RNB & GCS 
(1961) ; 

PDG (1962). 

27. Luni River bank 
(near Balotra). 

— 

25'45 

72°15' 

RNB & GCS 
(1961). 

28. Pachpadra Salt 
Dept (& vici¬ 
nity). 

— 

25°55' 

72*20' 

KKT & SB 
(1957-58). 

29. Ranasar (ca. 32 
Km. NE. of 
Gadra Road). 

— 

25°50' 

70*44' 

KKT & SB 
(1957-58). 

30. Tamlor (ca. 20 

Km. W. of 
Gadra Road). 

— 

25°44' 

70*33' 

KKT & SB 
(1957-58). 

31. Uttarlai Tank (ca. 

11 Km. NE. of 
Barmer). 

— 

25°45j 

71°25 / 

KKT & SB 
(1957-58) ; 

RNB & GCS 
(1961). 
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Serial 

No. 

Collecting 

Station 

Altitude, 

above 

mean 

sea-level 

(Metres) 

Approx. 

latitude 

(N.) 

Approx. 

longitude 

(E.) 

Name of collector 
(and year of 
collection) 

1 

2 

3 

4 

5 

6 


4. BHARATPUR DISTRICT 


32. 

Bharatpur 

— 

27°15 / 

77027 / 

KCK (1962). 

33. 

Dig Fort (35 Km. 
NW. of Bharat¬ 
pur). 

— 

2T2T 

77°20' 

AKD (1962). 

34. 

Kherli Village 

(16 Km. SW. 
of Nagar Tehsil). 


27°00' 

77°15' 

KCK (1962). 

35. 

On way to Ghana 
Bird Sanctuary 
(6 Km. E. of 
Bharatpur). 


27°15 / 

77031 / 

KCK (1962). 



5. BIKANER DISTRICT 



36. 

Bichwal (8 Km. 

N. of Bikaner). 

— 

28°04' 

73o 22 / 

BB (1956-57). 

37. 

Bikaner (& vici¬ 
nity). 

224 m. 

28°01' 

73°22' 

SDG (1952); 
MLR (1952); 
BB (1956-57); 
PDG (1962). 

38. 

Devikund tank 
and garden ( ca . 

10 Km. SE. of 
Bikaner). 


27°56 / 

73°18 / 

MLR (1952); 
PDG (1962). 

39. 

Gajner (ca. 35 
Km. SW of 
Bikaner). 

-— 

27°55' 

73°04' 

MLR (1952). 

40. 

Jorbir(co. 16 Km. 
SW. of Bikaner). 

— 

27°58' 

73°14' 

BB (1956-57). 

41. 

‘Khans’, west of 
Bikaner city. 

— 

28°06' 

73°14' 

BB (1956-57). 

42. 

Kodamdesar (ca. 

32 Km. NW. of 
Bikaner). 

— 

28°00' 

73°05' 

MLR (1952). 

43. 

Kolayat (ca. 50 
Km. W. of 
Bikaner). 


27°50' 

72°58' 

MLR (1952); 
BB (1960). 

44. 

Kotri (3 Km. N. 
of Kolayat). 

230 m. 

27°51' 

72°58.' 

BB (1960). 
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Serial Collecting 

No. Station 

Altitude 

above 

mean 

sealevel 

(Metres) 

Approx. 

latitude 

(N.) 

Approx. Name of collector 
longitude (and year of 

(E.) collection) 

1 2 

3 

4 

5 6 

45. Lalgarh (6 Km. 
N. of Bikaner). 

— 

28°05 / 

73°22' YKS (1952); 

BB (1956-57). 

46. Lunkaransar vill¬ 
age (8 Km. N. 
of Bikaner 

city). 

202 m. 

28°30' 

73°45' BB (1960). 

47. Pugal (80 Km. 
NW. of Bikaner 
city). 

160 m. 

28°30 / 

72°48' BB (1960). 

48. Sand-dunes (ca. 
17 Km. N. of 
Bikaner). 


28°08 / 

73°22' BB (1956-57). 

49. Siasar 

— 

28°35 / 

72°34 / BB (1960). 

50. Shivbari (ca. 6 
Km. SE. of 
Bikaner). 

— 

28°00 / 

73°23 / MLR (1952) ; 

SDG (1952). 

51. Sobasar (14 Km. 
NW. of Bika¬ 
ner). 

— 

28°08 / 

73°10 i' PDG (1962). 


6 . BUNDI DISTRICT 


52. Bardah-ka-Talab 
(Bardah Tank) 
(ca. 28 Km. NW. 
of Kotach). 


25°20' 

75°40' MLR (1952). 

53. Bundi 

366 m. 

25°27 / 

75°41' MLR (1952) ; 

RNB & GCS 
(1961). 

54. Jaitsagar (ca. 4 
Km. SW. of 
Bundi town). 

— 

25°20 / 

75°30 / RNB & GCS 
(1961). 

55. Khatkar (ca. 30 
Km. NE. of 
Bundi). 

‘ 

25°34' 

75°46 / RNB & GCS 
(1961). 

Phulsagar forest 
(near Bundi). 

— 

25°25' 

75°55 / MLR (1952). 
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Serial 

No. 

Collecting 

Station 

Altitude 
above 
mean 
sea-level 
(Metres) 

Approx. 

latitude 

(N.) 

Approx. 

longitude 

(E.) 

Name of collector 
(and year of 
collection) 

1 

2 

3 

4 

5 

6 


7. CHITTORGARH DISTRICT 


57. Chittorgarh — 25°00' 74°45 / BNC & MLR 

(1941). 


58. River Berach — 24°50' 74°37' BNC & MLR 

(near its junc- (1941). 

tion with R. 

Gambheri near 
Chittorgarh 
Railway Sta¬ 
tion). 


8. CHURU DISTRICT 


59. Churu — 

28°11' 

75W BB (1956-57). 

60. Huderd Railway — 

Station. 

28°00 / 

74°35' BB (1956-57). 

61. Ratangarh Rail- — 

way Junction. 

28°07' 

74°35 / BB (1956-57). 

62. Sardarshahr — 

28°30' 

74°29' BB (1956-57). 

63. Taranagar town — 

28°40' 

75°02 / BB (1960), 

9. DUNGARPUR DISTRICT 

64. (i) Dungarpur — 

town. 

23°50' 

73°40' BNC & MLR 
(1941). 

(ti)Soorpur-ki-Nadi — 

(4 Km. from 

Dungarpur 

town). 

23°50' 

73°40' BNC & MLR 
(1941). 

65. Som River (15 Rm. — 

N. of Dungar¬ 
pur town). 

24°00' 

73°40' BNC & MLR 
(1941). 
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Serial 

No. 

Collecting 

Station 

Altitude 

above 

mean 

sea-level 

(Metres) 

Approx. 

latitude 

(N.) 

Approx. 

longitude 

(E.) 

Name of collector 
(and year of 
collection) 

1 

2 

3 

4 

5 

6 


10. GANGANAGAR DISTRICT 


66 . 

Asarjana (ca. 16 
Km. W. of 
Nohar). 


29°10 / 

74°38' 

BB (1960). 

67. 

Badbirana(16Km. 

E. of Nohar). 

— 

29°08 / 

74°53' 

BB (1960). 

68 . 

Bhukarka (10 

Km. NW. of 
Nohar). 

— 

29° 14' 

74°45' 

BB (1960). 

69. 

Charano-ki-Dhani 
(10 Km. S. of 
Nohar). 


29°09' 

74°48' 

BB (1960). 

70. 

Deidas (ca. 18 Km. 
NW. of Nohar). 

193 to. 

29° 16' 

74°41' 

BB (1960). 

71. 

Diplana (13 Km. 

E. of Nohar.) 

— 

29°ll' 

74°53 / 

BB (1960). 

72. 

Guria (20 Km. 
NE. of Nohar). 

— 

29°18' 

74° 54' 

BB (1960). 

73. 

Kishanpura 

— 

29°i9' 

73°58' 

BB (1960). 

74. 

Nohar 

— 

29° 11' 

74°46' 

BB (1960). 

75. 

Padampura (25 
Km. N. of 
Nohar). 

— 

29°18' 

74°56' 

BB (1960). 

76. 

Rangmahal (8 

Km. E. of 
Suratgarh). 

— 

29°21 / 

73°58' 

BB (1960). 

77. 

Sardarpurabas 

— 

29°10' 

74°48' 

BB (I960). 

78. 

Sonri (10 Km. 
W. of Nohar). 

— 

29°10' 

74° 42' 

BB (1960). 

79. 

Sothi (ca. 10 Km. 
E. of Nohar). 

— 

29°10' 

74° 50' 

BB (1960). 

80. 

Suratgarh 

— 

29°19' 

73°54' 

BB (1960). 

81. 

Surpura (20 Km. 

S. of Nohar). 


29°05 / 

74 50' 

BB (1960). 

82. 

Tanks near Surat¬ 
garh. 


29°19' 

73°02' 

BB (1960). 
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Serial Collecting 

No. Station 

Altitude 

above 

mean 

sea-level 

(Metres) 

Approx. 

latitude 

(N.) 

Approx. 

longitude 

(E.) 

Name of collector 
(and year of 
collection) 

1 

2 

3 

4 

5 

6 



11. JAIPUR 

DISTRICT 


83. 

Achnol Forest 

(ca. 36 Km. N. 
of Jaipur). 

— 

27°05' 

75°52 / 

MLR (1952). 

84. 

Amer (ca. 10 Km. 

N. of Jaipur). 

— 

26°58' 

75°52 / 

MLR (1952). 

85. 

Bahadurpur (near 
Sambhar). 

— 

26° 52' 

75°I6* 

TGV (1958). 

86 . 

Chapparwara 

Lake (37 Km. 

S. of Sambhar) 

— 

26°55' 

75°02' 

AKM(1957-58). 

87. 

Chittoli Bund (10 
Km. W. of 
Bairat village). 

— 

27°42' 

76° 10 

NM (1963). 

88 . 

Dausa (or Daosa) 

(ca. 60 Km. E. 
o f Jaipur). 

— 

26°55' 

75°20 / 

MLR (1952). 

89. 

Devdyani (near 
Sambhar). 


26°55' 

75°13' 

TGV (1958) ; 

SB (1958-59) * 
KKM (1962). 

90. 

Dudu 


26°40' 

75°10 / 

TGV (1958) ; 

SB (1958-59). 

91. 

Galta (near 

Jaipur). 

427m. 

27°00' 

75‘52' 

MLR (1952), 

92. 

Haripura 

— 

26°55' 

75°25f 

TGV (1958). 

93. 

Jaipur (and 

vicinity). 

— 

26°55' 

75°52' 

MLR (1952); 
SDG (1952). 


Jamwa Ramgarh 
(See Ramgarh 
No. 105 below). 

—“ 




94. 

Jhapog (near 

Sambhar). 


26°55' 

75°02' 

BB (1956-57) ; 
AKM (1957-58). 
TGV (1958) ; 

SB (1958-59). 

95. 

Khyra tank (6 Km. 

— 

26°52' 

75°13’ 

KKM (1962). 


S. of Sambhar). 

17 ZSI/63 2 
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Serial Collecting 

No. Station 

Altitude 

above 

mean 

sea-level 

(Metres) 

Approx. 

latitude 

(N.) 

Approx. Name of collector 
longitude (and year of 
(E.) collection) 

1 2 

3 

4 

5 

6 

96. Korsina (ca. 10 
Km. SW. of 
Jhapog). 

— 

26°46' 

75°02' 

TGV (1958). 

97. Kotputli-ka-Talao 

— 

27°42' 

76°12' 

NM (1963). 

98. Kukus {ca. 22 Km. 
N. of Jaipur). 

— 

27°03' 

75°55 / 

MLR (1952). 

99. Manoharpur (and 
vicinity). 

— 

27°18' 

75°57' 

NM (1963). 

100. Mapdori-ka-Bund 
(7 Km. Sw. of 
Manoharpur 

Bus Station). 


27 3 18' 

75°56' 

NM (1963). 

101. Naraina village 

— 

26°45 / 

75°10' 

TGV (1958) ; 
SB (1958-59). 

102. New Kyar (in 

Sambhar Salt 
Lake). 

— 

26°54' 

75°13' 

BB (1956-57) ; 
KKM (1962). 

103. Padasauli {ca. 

60 Km. SE. of 
Jaipur). 

— 

26°35' 

76°20' 

SKS (1951). 

104. Phulera 

— 

26°52' 

K 

VO 

o 

r- 

BB (1956-57) 
TGV (1958) ; 

SB (1958-59). 

105. Ramgarh (or 

Jamwa Ram¬ 
garh) Forest, 
ca. 40 Km. NE. 
of Jaipur {cf. 
Ramgarh in 

Jaisamer Dist., 
No. 120 below). 


27° 10' 

76°05 # 

MLR (1952). 

106. Sambhar 

— 

26°54' 

75°13? 

TGV (1958)f 
KKM {1962) ; 
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Serial 

No. 

Collecting 

Station 

Altitude 

above 

mean 

sea-level 

(Metres) 

Approx. 

latitude 

(N.) 

Approx. 

longitude 

(E.) 

Name of collector 
(and year of 
collection) 

1 

2 

3 

4 

5 

6 


12. JAISALMER DISTRICT 


107. 

Badebagh(cfl. 12 
Km. E.ofJaisal- 
mer). 


26°55 / 

71W 

KKT & SB (1957- 
58); 

RNB & GCS 
(1961). 

108. 

Balana ( ca . 80 

Km. NE. of Jai- 
salmer). 

— 

27°15 / 

71°20' 

KKT & SB (1957- 
58). 

109. 

Biprasar (ca. 12 
Km. S. of Ram¬ 
garh, vide No. 
120 ). 


27°18' 

70°30 

KKT & SB (1957- 
58). 

110 . 

(i) Jaisalmer (and 
vicinity). 


26°55' 

70°57 / 

KKT & SB (1957- 
58) ■ 

AKM(1959) ; 
PDG (1962) 


(ii)DidanaarTank 
(ca. 2 Km. E. of 
Jaisalmer). 

-- 

26°55' 

70°57' 

RNB & GCS 
(1961). 


(iii) Gareshwar 
Tank (3 Km. 

SE. of Jaisalmer 
Fort). 


26°55' 

70°57' 

PDG (1962). 


(iv) Golabsagar 
(2 Km. E. of 
Jaisalmer Fort). 

—■* 

26°55' 

70°57' 

PDG (1962). 

111 . 

Geodeasar (or 

Jaidesar) (ca. 

24 Km. S. of 
Ramgarh, No. 

120 below). 


27°16' 

70°32' 

KKT & SB (1957- 
58). 

112 . 

Jedbaisar (ca. 26 
Km. E. of 
Jaisalmer). 

— 

26°54' 

71°10' 

KKT & SB (1957- 
58). 

113. 

Josirasar 

— 

26°55' 

71°00' 

KKT & SB (1957- 
58). 

114. 

Khejadi area (ca. 
12.5 Km. N. of 
Ramgarh’ No. 

120 below). 


27°29 / 

70°28' 

KKT & SB (1957V 
58). 
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Serial Collecting 

No. Station 

Altitude 

above 

mean 

sea-level 

(Metres) 

Approx. 

latitude 

(N.) 

Approx. 

longitude 

(E.) 

Name of collector 
(and year of 
collection) 

1 

2 

3 

4 

5 

6 

115. 

Madanganj (near 
Kishangarh). 

— 

27°55' 

70°35' 

BB (1956-57). 

116. 

Mulsagar (or Mul- 
rajsagar). 

' 

26°55' 

70°50' 

KKT & SB (1957- 
58); 

RNB & GCS 
(1961). 

117. 

Mohangarh ( ca . 
130 Km. NE. of 
Jaisalmer). 

— - 

27°20 / 

71°15' 

KKT & SB (1957- 
58). 

118. 

Nokh village 

178 m. 

27°33' 

72°15' 

BB (1960). 

119. 

Pokran (or Poda- 
ran). 

— 

26°55' 

71°56 / 

KKT & SB (19 57- 
58). 

120 . 

Ramgarh (c/. one 
in Jaipur Dist., 
No. 105 above). 


27023 / 

70°30' 

KKT & SB (1957- 
58); 

RNB & GCS 
(1961). 

121 . 

Tolla Berra (ca. 
5 Km. W. of 
Pokaranofroad 
to Ramdeora). 


26°55' 

71°48’ 

KKT & SB (1957- 
58). 



13. JALORE DISTRICT 


122 . 

Dadli-ka-Talao 
(ca. 3 Km. W. 
of Bhinmal). 

— 

25°00' 

72 °16 J 

NM (1963). 

123. 

Erinpura 

— 

25°29' 

73°04' 

NM (1963). 

124. 

Jalore town (and 
vicinity;. 

— 

25°22' 

72°58' 

RNB & GCS 
(1961). 

125. 

Jaswantpura 

— 

24°50' 

72°15' 

NM (1963). 

126. 

Nadi 

— 

25°09' 

73°04' 

NM (1963). 

127. 

Sagi River 

— 

24°50' 

72°15' 

NM (1963). 

128. 

Talbi (tank ca. 
2 Km. N. of 
Bhinmal Rail¬ 
way Station). 


25-00' 

72°16' 

NM (1963). 



M. L. Roonwal : General Introduction , Rajasthan Zoology 311 

Table I— contd. 


Serial Collecting 

No. Station 

Altitude 
above 
mean 
sea-level 
(Metres) 

Approx. 

latitude 

(N.) 

Approx. 

longitude 

(E.) 

Name of collector 
(and year of 
collection) 

1 

2 

3 

4 

5 

6 



14. JHALAWAR DISTRICT 


9. 

Ahu River 

— 

24°20' 

76°05' 

NM (1963). 

130. 

Aklera 

— 

24°20' 

76°30' 

NM (1963). 

131. 

Chandrasarovar 

(lake). 

— 

24°36' 

76°10* 

NM (1963). 

132. 

Dhanwara-ka- 
Talao (tank). 

— 

24°36' 

76°10' 

NM (1963). 

133. 

Gaduli Talai 

(tank). 

— 

24°40' 

76°30' 

NM (1963). 

134. 

Gomti Sagar (ca. — 

3 Km. N. of 
Jhalrapatan). 

24°34 / 

76°10 / 

NM (1963). 

135. 

Khandia Tank 
(ca. 3.0 Km. 
of Jhalawar). 

S. 

24° 3 4' 

76° 10' 

NM (1963). 

136. 

Mudlia kheri 

(Jhalrapatan). 

— 

24°32' 

76°10' 

NM (1963). 

137. 

Shergarh (Parwan — 
River). 

24°40' 

76°30' 

NM (1963). 

138. 

Shukla Talai 

— 

24°36' 

76°10' 

NM (1963). 

139. 

Sunel 

- — 

24°20' 

76°05' 

NM (1963). 


15. JHUNJHUNU DISTRICT 


140. 

Alsisar (29 Km. 305 m. 
NNW. of Jhun- 
jhunu). 

28°19 / 

75°18' 

BB (1960). 

141. 

Bagar (15 Km. 380 m. 

NE. of Jhun- 
jhunu). 

i—l 

o 

OO 

CS 

75°30' 

BB (1960). 

142. 

Basri (ca. 19 km. — 

NNW. of Jhun- 
jhunu). 

28°14' 

75°20' 

BB (1960). 

143. 

Desusar (11 Km. 335 m. 

E. of Jhun- 
jhunu). 

28°12' 

75°27'3(P’ 

BB (1960) 
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Serial Collecting 

No. Station 

Altitude 
above 
mean 
sea-level 
(Metres) 

Approx. 

latitude 

(N.) 

Approx. 

longitude 

(E.) 

Name of collector 
(and year of 
collection) 

1 2 

3 

4 

5 

6 

144. Jitmullji Talao 

(5 Km. N. of 
Jhunjhunu). 

380 m. 

28°10' 

75°24' 

BB (1960). 

145. Jhunjhunu 

— 

28°06' 

75° 24' 

BB (1960). 

146. Malasisar (35 Km. 
NNW. of Jhun¬ 
jhunu). 

305 m. 

28°21' 

75°18' 

BB (1960). 

147. Mandawa (32 Km. 
W. of Jhun¬ 

jhunu). 

— 

28°03' 

75°09' 

BB (1960). 

148. Municipal tank, 

Jhunjhunu. 

380 m. 

28°08 / 

75°24' 

BB (1960). 

149. Pura-ki-Dhani (15 

Km. NE. of 

Sikar). 


28°05 / 

75°22' 

BB (1960). 

150, Samas Talao, 

Jhunjhunu. 

380 m. 

28°08' 

75°24' 

BB (1960). 

151. Vid Talao (8 Km 
E. of Jhun¬ 

jhunu). 

335 m. 

28°10' 

75°27' 

BB (1960). 

152. Warsipura 

380 m. 

28°05 / 

75°23' 

BB (I960). 

16. JODHPUR DISTRICT 



153. Agolai village (46 
Km. NW. of 

Jodhpur). 


26°15 / 

72°35 / 

KKM (1962). 

154. Akhrajji-ka-Talab 

(12 Km. SW. of 
Jodhpur). 

— 

26°15 / 

72°53' 

KCK (1962). 

155. Balsamand (near 

Jodhpur). 

— 

26°18 / 

73°04 / 

MLR (1952); 
KKM (1962)? 
ZSP (1961). 

156. Banganga (or 

Bariganga) (ca. 

20 Km. N. of 
Jodhpur). 


26°25' 

73004 / 

MLR (1952 r 
BB (1956-5). 

157. Barli Tank (19 Km. 
SW. of Jodhour 

— 

26°60* 

72*55' 

ML (1962). 
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Table I— contd. 


Serial 

No. 

Altitude 

above 

Collecting mean 

Station sea-level 

(Metres) 

Approx 

altitude 

(N.) 

Approx. 

longitude 

(E.) 

Name of collector 
(and year of 
collection) 

1 

2 

3 

4 

5 

6 

158. 

Basni village (21 

Km. on Jodhpur 
Balotra Road). 

— 

26° 18' 

72°50' 

RCS (1962). 

159. 

Bhagat-ki-Kothi 
tea. 7 Km. SW. 
of Jodhpur). 

— 

26°15' 

72°55' 

BB (1956-57). 

160. 

Bilaspur Dam 

(40 Km. E. of 
Jodhpur). 

— 

26°18' 

73°27' 

PDG (1962). 

161. 

Bishalpur 

— 

26°10' 

72° 15' 

RKB (1960). 

162. 

Hanwant village 

(25 Km. SW. of 
Jodhpur). 

— 

26° 15' 

72°48' 

AKD (1961). 

163. 

(i) Jodhpur 


26°18' 

73°04' 

MLR (1952) ; 
RNB (1960); 
RKB (1960) ; 

JSP (1961) ; 

KCK (1961) ; 

ZSP (1961) ; 
KKM (1962) ; 
PDG (1962). 


(ii) Forest Planta¬ 
tions, Jodhpur. 

— 

26° 15' 

73°00' 

BB (1956-57). 

164. 

Kaylana Desert 

Afforestation 
Demonstration 
Station (ca. 

14 Km. W. of 
Jodhpur). 


26° 15' 

72°45 

BB (1956-57). 

165. 

Kaylana Desert 

control demon¬ 
stration area 

(11 Km. W. of 
Jodhpur). 


26° 18' 

72°59' 

BB (1956-57). 

166. 

Kaylana Lake {ca. 
8 Km. (W. of 
Jodhpur). 


26° 15' 

72°55' 

MLR (1952); 

BB (1956-57); 
KKM (1962) ; 
PDG (1962). 

167. 

Khokhta village 

— 

26°20' 

7 *35' 

RKB (I960); 

ZSP (1962). 
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Serial 

No. 

Collecting 

Station 

Altitude 

above 

mean 

sea-level 

(Metres) 

Approx. 

latitude 

(N.) 

Approx. 

longitude 

(E.) 

Name of collector 
(and year of 
collection) 

1 

2 

3 

4 

5 

6 

168. 

Kolu ( ca . 26 Km. 

S. of Phalodi on 
Jodhpur Road). 

— 

26°56 / 

72°17' 

KKT & SB 
(1957). 

169. 

Kutri Bhenser 

Village (36 Km. 
NW. of Jodh¬ 
pur). 


26°24' 

72*41' 

AKD (1961). 

170. 

Loridi Village 

(16 Km. NW. of 
Jodhpur). 

— 

26°22' 

72°53' 

KKM (1962). 

171. 

Luni (32 Km. W. 
of Jodhpur). 

— 

26°18' 

72°38' 

ZSP (1961). 

172. 

Mandore (ca. 12 
Km. N. of Jodh¬ 
pur). 


26°20' 

73°00' 

MLR (1952) ; 
BB (1956-57); 
RKB (1960) ; 
JCB (1961); 
KKM (1962). 

173. 

Mataji-ki-Bhakari 
(36 Km. S. of 
Jodhpur). 

' 

25°58' 

73°04' 

ZSP (1961). 

174. 

Nagkund (10 Km. 

NE. of Jodhpur). 

— 

26°19' 

73°02' 

KKM (1962). 

175. 

Nandri Village 

(14 Km. E. of 
Jodhpur). 

— 

26°15' 

73°05' 

AKD & ZSP 
(1961). 

RNB (1962). 

176. 

Nettra (38 Km. 

NNB. of Jodh¬ 
pur). 

— 

26°20' 

73°15' 

KKM (1962). 

177. 

Phalodi 

— 

27°09' 

72°24 / 

KKT & SB 
(1958). 

178. 

Pipar Road village 
(36 Km. N. of 
(Jodhpur). 

■ 

26°34' 

73°04' 

ZSP (1961). 

179. 

Pipar City (14 Km. 
E, of Pipar Road). 

— 

26°34' 

73°10' 

ZSP (1961). 

180. 

Pratapsagar (8 Km. 
W. of Jodh- 

— - 

26°18' 

73°09' 

KKM (1962). 


pur city). 


M. L. Roonwal : General Introduction, Rajasthan Zoology 31 5 




Table I- 

—contd. 



Serial 

No. 

Collecting 

Station 

Altitude 

above 

mean 

sea-level 

(Metres) 

Approx. 

latitude 

(N.) 

Approx. 

longitude 

(E.) 

Name of collector 
(and year of 
collection) 

1 

2 

3 

4 

5 

6 

181. 

Takhatsagar (part 

of Lake Kay- 

lana) (9 Km. W. 
of Jodhpur). 

— 

26°18' 

73°00 / 

KKM (1962). 

182. 

Umedsagar (10 Km. 
W. of Jodhpur). 

— 

26°15' 

72°55' 

BB (1956-57) ; 
KKM (1962) ; 
PDG (1962). 

183. 

Vyas-ki-Baori 

(Forest Planta¬ 

tions) (8 Km. S. 
of Jodhpur). 


26°14' 

73°04' 

BB (1956-57). 


17. KOTAH 

DISTRICT 


184. 

Alani Tank (ca. 
19 Km. SB. of 
Kotah). 

— 

25°00' 

76°03 / 

RNB & GCS 
(1961). 

185. 

Chitonpur (Forest 

School) ( ca . 8 

Km. S. of 

Kotah). 


25°05' 

75°52' 

MLR (1952). 

186. 

Dadhdevi (ca. 13 

Km. SE. of 

Kotah). 

— 

25°03' 

75°55' 

MLR (1952). 

187. 

Darah (ca. 70 Km. 
SE. of Kotah). 

301 m. 

24049 / 

76°02' 

MLR (1952) ; 
RNB & 
GCS (1961). 

188. 

Jagupura (ca. 20 

Km. S. of 

Kotah). 


24°55' 

73°35' 

MLR (1952). 

189. 

Kanswa (ca. 6 

KM. E. of 

Kotah). 

— 

25°10' 

76°00' 

MLR (1952). 

190. 

Kolipura (ca. 50 

Km. E. of 

Kotah). 

— 

24°55' 

75?40' 

MLR (1952). 

191. 

Kotah 

— 

25°10' 

75°52' 

MLR (1952); 
RNB & GCS 
(1961). 

192. 

Mandana (ca. 40 

Km. SE. of 

— 

24°56' 

75°55 / 

MLR (1952). 


Kotah). 



316 


Records of the Zoological Survey of India 
Table I— contd. 


Serial 

No. 

Collecting 

Station 

Altitude 

above 

mean 

sea-level 

(Metres) 

Approx. 

latitude 

(N.) 

Approx. 

longitude 

(E.) 

Name of collector 
(and year of 
collection) 

1 

2 

3 

4 

5 

6 

193. 

Morak ( ca. 80 

Km. SE. of 

Kotah). 

301 m. 

24°45' 

75°55' 

MLR (1952). 

194. 

Nanta Tank No. 3. 
(ca. 10 Km. NW. 
of Kotah). 

— 

25°ir 

75°48' 

RNB & GCS 
(1961). 

195. 

Palaita 

— 

25°05' 

76°10' 

NM (1963). 

196. 

Parwan River 

— 

25°05' 

76°10' 

NM (1963). 

197. 

Umedganj (ca. 15 

Km. SE. of 

Kotah). 

— 

25°05' 

75°55' 

MLR (1952). 


18. NAGAUR DISTRICT 


198. 

Balaia (19 Km. 

SSW. of Nagaur). 

— 

27°03' 

73°40' 

BB (1960). 

199. 

Balwa (ca. 8 Km. 
NW. of Nagaur). 

— 

27°15' 

73 MO' 

BB (1960). 

200 . 

Barni (15 Km. 

NW. of Nagaur). 

— 

27°11 / 

73°37' 

BB (1960). 

201 . 

Basni (8 Km. W. 
of Nagaur). 

275 m. 

27°11' 

73°39' 

BB (1960). 

202 . 

Bhakrod (ca. 24 

Km. SW. of 

Nagaur). 


27°03' 

73°36' 

BB (I960). 

203. 

(i) Didia (20 Km. 
SE. of Nagaur). 

— 

27°07' 

73°55' 

BB (1960). 


(ii) Between 
Indana & Didia 
(16 Km. SE. of 
Nagaur). 


27°08' 

73°54' 

BB (1960). 

204. 

Gogolai 

— 

27°15' 

73039 , 

BB (1960). 

205. 

(i) Gudha (on 

Sambhar Lake). 


26°55' 

75°25' 

BB (1956-57) ; 
AKM (1957-58) : 
KKT (1957-58) ; 
TGV (1958); 

SB (1958-59). 


(ii) Main Sambhar 
Lake (near 

— 

26°55> 

75°25' 

KKM (1961). 


Gudha). 
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Table I— contd. 


Serial Collecting 

No. Station 

Altitude 

above 

mean 

sea-level 

(Metres) 

Approx. 

latitude 

(N.) 

Approx. 

longitude 

(E.) 

Name of collector- 
(and year of 
collection) 

1 2 

3 

4 

5 

6 

206. Gurha ( ca . 26 Km. 
W. of Nagaur). 

— 

27°13' 

73°29' 

BB (1960). 

207. Imirti (16 Km. 

SWW. of Nagaur). 

— 

27°06' 

73°39' 

BB (1960). 

208. Kharnal (17 Km. 

SW. of Nagaur.) 

307 m. 

27°05' 

73°39' 

BB (1960). 

209. Kuni (ca. 5 Km. 
N. of Gudha). 

— 

27°00' 

75°11' 

TGV (1958). 

210. Lihorana 

— 

27°02' 

15°25' 

TGV (1958). 

211. MertaCity 

— 

26°35' 

74°06 / 

BB (1956-57). 

212. Nagaur 

297 m. 

27°U / 

73°41' 

BB (1960). 

213. Nandana Nadi 

(Nawa). 

— 

27°00' 

75°00' 

BB (1956-57). 

214. Nawa 

— 

27°00' 

75°00' 

BB (1956-57); 
TGV (1958) ; 

SB (1958-59). 

215. Nawa Kyar (in 

Sambhar Lake). 

— 

27°00' 

75°00' 

BB (1956-57) ; 
SB (1958-59). 

216. Palri 

— 

27°03 / 

73 0 38" 

BB (1960). 

217. Rol Qazian (20 

Km. E. of 

Nagaur). 

275 m. 

27°09' 

73°56' 

BB (1960). 

218. (i) Sanodai (48 

Km. North of 
Kishangarh). 

—• 

26°55 / 

74°55' 

BB (1956-57). 

(ii) Bandi Nadi (near 
Sanodia). 

— 

26°55' 

71°55 / 

BB (1956-57). 

219. Sarau 

— 

27°15 / 

73°44' 

BB (1960). 

220. Saydapura Salt 

Colony (near 
Gudha). 

— 

26°54' 

75°25 / 

SB (1958-59). 

221. Singar (ca. 16 

Km. W. of 
Nagaur). 

310 m. 

27°13 / 

73°37' 

BB (I960). 
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Serial Collecting 

No. Station 

Altitude, 

above 

mean 

sea-level 

(Metres) 

Approx: 

latitude 

(N.) 

Approx. 

longitude 

(E.) 

Name of collector 
(and year of 
collection) 

1 

2 

3 

4 

5 

6 



19. PALI 

DISTRICT 



222 . 

Aravalli Hills 

base ( ca . 12 

Km. from Sadri). 

— 

25°04' 

73°25' 

MLR (1952). 

223. 

Awa village 

— 

25°45' 

73°50' 

ZSP (1961). 

224. 

Faina 

— 

25°10' 

73°10' 

MLR (1952). 

225. 

Hemawas Tank 
{ca. 8 Km. S. 
of Pali). 

— 

25°40' 

73°20' 

BB (1956-57). 

226. 

Jogmande Jharna 
(20 Km. E. of 
Phulad Railway 
Station). 


25°35' 

•M 

74°00' 

KSP (1948). 

227. 

Marwar (and vici¬ 
nity). 

— 

25°45' 

73°38' 

ZSP (1961). 

228. 

(i) Pali (Affore¬ 
station Nursery). 

— 

25°46' 

73°25' 

BB (1956-57); 
RNB& GCS 
(1961). 


(ii) Pali (Bandi 
Nadi area). 

— 

25°46' 

73°25' 

BB (1956-57). 


(iii) Pali-Jodhpur 
Road (41st 

milepost). 

— 

25°50' 

73°10' 

BB (1956-57). 

229. 

Phulad Railway 
Station. 

— 

25°35' 

73°48' 

KSP (1948). 

230. 

Pipli village (29 
Km. NNW. of 
Phulad). 

— 

25°55' 

73°45' 

KSP (1948). 

231. 

Sadri and vicinity 
(foot-hills of 
Aravalli). 

366 m. 

25°10' 

73°25' 

MLR (1952). 

232. 

Saran village (30 
Km. SE. of 
Marwar). 

— 

25°29' 

73°47' 

ZSP (1961). 

233. 

Sardar Samand 
(55 Km. SE. 
of Jodhpur 

city). 


25°54' 

73°25' 

KKM (1962); 
AKD (1962). 
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Table I— could. 


Serial 

No. 

Collecting 

Station 

Altitude 

above 

mean 

sea-level 

(Metres) 

Approx. 

latitude 

(N.) 

Approx. 

longitude 

(E.) 

Name of collector 
(and year of 
collection) 

1 

2 

3 

4 

5 

6 


20. SAWAI MADHOPUR DISTRICT 


234. 

Bhagwatigarh 

Bund. 

— 

25°58 / 

76°23' 

NM 

(1963). 

235. 

Bhairu Dara 

(ca. 5 Km. 
NW. of Sawai 
Madhopur Rail¬ 
way Station). 


26°00' 

76°23' 

NM 

(1963). 

236. 

Gambhir River 
(Hindaun). 

— 

26°45 / 

77°02' 

NM 

(1963). 

237. 

Karauli 

— 

26°30' 

77°02' 

NM 

(1963). 

238. 

Kiyarda Bund 

— 

26°45' 

77°02' 

NM 

(1963). 

239. 

Mui Bund 

— 

26°00 / 

76°23' 

NM 

(1963). 

240. 

Sawai Madhopur 


25°58' 

76°30' 

MLR (1952) ; 
RNB & GCS ; 
(1961); NM 

(1963). 

241. 

Srimahabirji 

— 

26°40' 

76°55' 

NM 

(1963) 

242. 

Surwal Bund 

— 

26°00' 

76°2V 

NM 

(1963). 



21 . SIKAR 

DISTRICT 




243. 

Charanbas (ca. 

10 Km. E. of 
Sikar). 

472 m. 

2T3T 

75°14 / 

BB 

(1960). 

244. 

Chokha-ka-Bas 
(ca. 16 Km. 

S. of Sikar). 

500 m. 

2T29' 

75°08' 

BB 

ZSP 

(I960); 

(1960). 

245. 

Dadhia (17 Km. 
NNE. of Sikar). 

480 m. 

27°44' 

75°14 / 

BB 

(1960). 

246. 

Dasa-ki-D h a n i 

445 m. 

27°35' 

75°12 / 

BB 

(1960). 


(ca. 8 Km. SE. 
of Sikar). 
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Altitude 


Serial Collecting 

No. Station 

above 

mean 

sea-level 

(Metres) 

Approx. 

latitude 

(N.) 

Approx. 

longitude 

(E.) 

Name of collector 
(and year of 
collection) 

1 2 

3 

4 

5 

6 

247. Gotera (13 Km. 

N. of Sikar). 

425 m. 

27°44' 

75°10' 

BB (1960). 

248. (i) Gungara (ca. 

18 Km. NE. of 
Sikar). 

520 m. 

27°41' 

75°17' 

BB (1960). 

(ii) 3 Km. W. of 
Gungara (ca. 

16 Km. NE. of 
Sikar). 

505 m. 

27°40' 

75° 16' 

BB (1960). 

249. Harsnath (15Km. 
ESE of Sikar). 

490 m. 

27°03' 

75°12 / 

BB (1960). 

250. Kadma-ka-Bar (15 
Km. S. of Sikar). 

472 m. 

27°30' 

75°08' 

BB (1960). 

251. Kanwarpura (10 
Km. W. of Si¬ 
kar). 

425 m. 

27°36 / 

75°05' 

BB (1960). 

252. Kasli (ca. 12Km. 

SW. of Sikar). 

425 m. 

27°33' 

75°04' 

BB (1960); 

ZSP (1960). 

253. Khori (15 Km. 
SSE. of Sikar). 

490 m. 

27°31' 

75°10 / 

BB (1960). 

254. Mandaora (14 Km. 
SSE. of Sikar). 

490 m. 

27°31' 

75°11' 

BB (1960). 

255. Molasi (16 Km. 

W. of Sikar). 

425 m. 

27°36' 

75°00' 

BB (1960). 

256. Mundaora(18 Km. 

S. of Sikar). 

472 m. 

27°29' 

75°05' 

BB (1960). 

257. Phagalwa (ca. 17 
Km. W. of 
Sikar). 

390 m. 

27°38 / 

74°59' 

BB (1960); 

ZSP (1960). 

258. Piprali 

505 m. 

27°38' 

75°16' 

BB (1960). 

259. Puran Bari (14 
Km. S. of 
Sikar). 

490 m. 

27°31' 

75°06' 

BB (1960). 

260. Puran Chhoti 

(15 Km. SSW. 

490 m. 

27°31' 

75°05' 

BB (1960). 


of Sikar). 
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Serial Collecting 

No. Station 

1 2 

Altitude 

above 

mean 

sea-level 

(Metres) 

3 

Approx. 

latitude 

(N.) 

4 

Approx. Name of collector 
longitude (and year of 

(E.) collection) 

5 6 

261. Purat-ki-Dhani 

(ca. 15 Km. 
ENE. of Sikar). 

558 m. 

27°38' 

75°18' 

BB (1960); 

ZSP (1960). 

262. Rampura (co. 10 
Km. S. of 

Sikar). 

435 m. 

27°34' 

75°06' 

BB (1960). 

263. Rashidpura (13 
Km. NNW. of 
Sikar). 

410 m. 

27°43' 

75°05' 

BB (1960). 

264. Sikar (and vici¬ 
nity). 

435 m. 

27°38' 

75°08' 

BB (1960). 

-265. Singhasan (11 

Km. NE. of 
Sikar). 

475 m. 

21° AO' 

75°15' 

BB (1960). 


22 . 

SIROHI DISTRICT 


266. (i) Mount Abu 

•— 

24°35' 

72°45' 

KSP (1948). 

(ii) Bandermere 
Lake. 

— 

24°35' 

72°45 / 

KSP (1948). 

(iii) Jayavilas 
Palace. 

— 

24°35 / 

72°45' 

KSP (1948). 

(iv) Kudra Nalla 

— 

24°35' 

72°45' 

KSP (1948). 


23. UDAIPUR DISTRICT 


267. Balicha 

— 

24°20' 

73°40' 

KSK (1959). 

268. (i) Barapal village 

— 

24°20' 

73°35 / 

BNC & MLR 
(1941). 

(ii) Barapal-ka- 
Nalla (a stream 

1 Km. S. of 
Barapal village). 


24°20' 

73°35 / 

BNC & MLR 
(1941). 

(iii) Kherpena 

Nalla (3 Km. 
N. of Barapal 
village). 

" 

24°20' 

73°35! 

BNC & ML 
(1941).. R 
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Serial Collecting 

No. Station 

Altitude 

above 

mean 

sea-level 

(Metres) 

Approx. 

latitude 

(N.) 

Approx. Name of collector 
longitude (and year of 

(E.) collection) 

1 2 

3 

4 

5 

6 

269. Bhupalsagar (near 
Udaipur). 

— 

24°35' 

73°40' 

KSK (1960). 

270. Dewali (near 

Udaipur). 

— 

24°36' 

73°3S' 

KSK (1959). 

271. Fatehsagar Lake 
(near Udaipur). 

— 

24°35' 

73°35' 

RNB & GCS 
(1961). 

272. Game Sanctuary 
(50 Km. N. of 
Udaipur). 

— 

24°55' 

73°35' 

RNB & GCS 
(1961). 

273. Jaisamand (53 

Km. N. of 
Udaipur) [Cf. 

No. 14 above.) 


24°57' 

73°35' 

KSK (1959); 
RNB & GCS 
(1961). 

274. Kotra 

— 

24°22'» 

73°13' 

AKD (1961). 

275. Madri (near 
Udaipur). 

— 

24°30' 

73°40' 

KSK (1959). 

276. Nethala tank 
(1 Km. S. of 

Mavli Railway 
Station', 


24°5 4' 

73°42’ 

KSP (1948) 

277. (i) Parshad (or 
Parsad). 

— 

24°12' 

73°45' 

BNC A MLR 
(1941). 

(ii) Large tank 

(5 Kro. N. of 
Parsad). 

" 



BNC & MLR 
(1941). 

(iii) Parai-ki-Nadi 
(2 Km. S. of 
Parshad). 




BNC & MLR 
(1941). 

278. (i) Udaipur 

753 m. 

24°35' 

73°42' 

KSK (1958- 
59); AKD 
(1961); RNB 
&GCS (1961). 

(ii) Veela (near 
Udaipur). 

— 

24°35' 

73°42'5 

KSK (1959). 

279. Vithal Nivas 
(2 Km. S. of 
Kankroli). 

— 

25°05' 

73 a 50' 

AKD (1961). 
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V—APPENDIX 2 


Bibliography of Rajasthan Zoology. 

{Including a few references on general aspects e.g., geography, geology, 

soil, climate, vegetation, etc.) 


Page 


(A) List of References. 323 

(B) Author Index .. .. . 369 

(C) Subject Index . 372 


The following bibliography, of about 550 individual references, is a 
comprehensive and, I hope, a nearly complete bibliography of th.e pub¬ 
lished works on the zoology of Rajasthan up to the end of the year 1962. 
A few references for 1963 have also been included. To enhance its 
usefulness from the ecological point of view, a few references dealing 
with some other aspects of Rajasthan, such as geography, geology, soil, 
climate, vegetation, etc., are also included. Reference dealing either 
exclusively or mainly with Rajasthan are marked with an asterick(*). 
All references are serially numbered, but corss references are unnumbered 
and carry a small dash in place of the serial number. An author index 
and a subject index are provided at the end. 

It is hoped that the bibliography will prove useful to the students of 
Rajasthan fauna. I shall be grateful if readers will be kind enough to 
bring to my attention any errors or omissions in the bibliography. 


(A) List of References 
A 

1. Abdulali, H. 1963. The moulting of duck after arrival in India.— 

J. Bombay nat. Hist. Soc., Bombay, 44 (2), pp. 300-301. (Also 
recorded from Bharatpur, Rajasthan.) 

2. Abdulali, H. 1947. The movements of rosy pastor in India. [Pas¬ 

tor roseu& (L.)]— J. Bombay nat. Hist. Soc., Bombay, 46 (4), 
pp. 704-708, 1 map. (Including Rajasthan.) 

3. *Abdulali, H. 1948. Peculiar behaviour of the darter {Anhinga 

melanogaster Pennant). — J. Bombay nat. Hist. Soc., Bombay, 
47 (3), p. 549. (Observed in Bharatpur, Rajasthan.) 

4. Acharya, H. G. 1938. Distribution of Sternocera nitidicollis C. and 

G. (Buprestidae). — J. Bombay nat. Hist. Soc., Bombay, 40 (3), 
p. 579. (Includes Mt. Abu, Rajasthan.) 

5. Acharya, H. N. 1931. The occurrence of Pied Crested Cuckoo 

{Clamator jacobinus Boddaert) in North Gujarat.— J. Bombay 
nat. Hist. Soc., Bombay, 35 (2), pp. 458-459. (Rajasthan also 
mentioned.) 
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6. *Adam, R. M. 1873. Notes on the birds of the Sambhar Lake and its 

vicinity.— Str. Feath ., Calcutta, 1, pp. 361-404. 

7. *Adam, R. M. 1874. Additional notes on the birds of the Sambhar 

Lake and its vicinity.— Str. Feath., Calcutta, 2, pp. 337-341 ; 
and 465-466. 

8. *Adams, A. 1899. The Western Rajputana States. A Medico-Topo 

graphical and General Account of Mar war, Sirohi and Jaisalmer: 
xi+455 pp., 63 pis.—London (Junior Army and Navy Stores Ltd.). 
(Deals with several groups e.g., mammals, birds, reptiles 
insects, Crustacea, molluscs and helminths.) 

D. *Agrawal, V C. [1965]. Muscles of mastication in the Desert Gerbil 
Meriones hurrianae (Rodentia, Muridae). J. Zool Soc., India 
17 (I&2) [1967], pp. 114-119. 

10. *Agrawal, V. C. [? 1963£)] Field observations on the biology 

of the Desert Gerbil, Meriones hurrianae (Rodentia, Muridae).— 
{In press.) 

11. *Agrawal, V C. [1962]. Taxonomic study of skulls of orienta 

Rodents in relation to ecology.— Rec. Indian Mus., Delhi, 
60 (3&4), pp. 125-326 [1968], 30 pis. 

12. Aiyar, T V R. 1916a. A catalogue of new wasps and bees (Fossores, 

Diploptera and Anthophila) described from the Indian region, 
since 1897. Part 1.— J. Bombay nat. Hist. Soc., Bombay, 24 (3),- 
pp. 539-560. (Including Mt. Abu. Rajasthan.) 

13. Aiyar, T V R. 1915Z>. A catalogue of new wasps and bees (Fossores, 

Diploptera and Anthophila) described from the Indian region, 
since 1897. Part 2.— J. Bombay nat. Hist. Soc., Bombay, 24 (4)„ 
pp. 711-721. (Including Rajasthan.) 

14. Aiyar, T. V R. 1917. A catalogue of new wasps and bees (Fossores, 

Diploptera, and Anthophila) described from the Indian region 
since 1897. Part 3.— J. Bombay nat. Hist. Soc., Bombay, 25 (1),. 
pp. 92-103. (Including Rajasthan.) 

15. Ali, S. 1946. The Book of Indian Birds (4th ed.), xl+440+xliv pp., 

189 col. pis.—Bombay (Bombay Natural History Society). 

— Ali, S. 1948.—Sec Prater, S. H. Ali, S. and Setna, S. B. 1948. 

16. *Ali, S. 1953 The Keoladeo Ghana of Bharatpur (Rajasthan). — 

— J. Bombay nat. Hist. Soc., Bombay, 51 (3), pp. 531-536, 4 pis. 

17. Ali, S. 1955. The Book of Indian Birds (5th, new edition, revised 

and enlarged.), xlvi+142 pp., 22 black and white + 56 col. pis.— 
Bombay (Bombay nat. Hist. Soc.). 

18. *Ali, S. 1958. Notes on the sarus crane. Early imprinting of vital 

commands.— J. Bombay nat. Hist. Soc., Bombay, 55 (1), pp. 166- 
168. (Observed in Bharatpur, Rajasthan.) 

19. *Ali S. 1959. Local movements of resident water birds.— J. Bom¬ 

bay nat. Hist. Soc., Bombay, 56 (2), pp. 346-347. (Birds visiting in 
Bharatpur, Rajathan.) 
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20. Ali, S. 1961. The Book of Indian Birds (6th ed.), xlvi+158+li pp., 

22 black and white + 64 col, pis. — Bombay (Bombay nat. 
Hist. Soc.). 

21. Ananthakrishnan, T. N. 1954. New and little known Indian 

Thysanopetera.— J. zool Soc., India, Calcutta, 6(2), pp. 159-166. 
(Including Udaipur, Rajasthan.) 

22. Andrewes, H. E. 1929. The Fauna of British India, including Ceylon 

and Burma. Coleoptera. Carabladae. Vol. 1. Carabinae. xviii 
+432+16 (unnumbered) pp., 9 pis. (1 col.), 1 flgd. map.—London 
(Taylor & Francis Ltd.). 

23. Andrewes, H. E. 1935. The Fauna of British India, including Ceylon 

and Burma. Coleoptera. Carabidae. Vol. 2. Harpalinae —1, 
xvi+324+10 (unnumbered)+6 pp., 5 pis. (4 col.), 1 flgd. map.— 
London (Taylor & Francis Ltd.). 

24. Annandale, N. 1911. The Fauna of British India, including Ceylon 

and Burma, Freshwater Sponges, Hydroids and Polyzoa, viii+ 
252+10 (unnumbered) pp., 5 pis.—London (Taylor & Francis 
Ltd.). 

25. [Anonymous.]. 1911. A survey of the mammalian fauna of India, 

Burma and Ceylon.— J. Bombay nat. Hist. Soc., Bombay, 20(4), 
pp. 1137-1143. (Includes some collections from Rajputana.) 

26. [Anonymous.] 1915. Progress of the Mammal Survey.— J. Bom¬ 

bay nat. Hist. Soc., Bombay, 23(4), pp. 758-762. 

27. Arrow, G. J. 1910. The Fauna of British India, including Ceylon 

and Burma. Coleoptera. Lamellicornia. (Cetoniinae and Dy- 
nastianae). xiv+2 (unnumbered) + 322+4 (unnumbered) pp. 
2 pis. (both col.).—London (Taylor & Francis Ltd.). 

28. Arrow, G. J. 1917. The Fauna of British India, inclhding Ceylon and 

Burma. Coleoptera. Lamellicornia. Part 2. (Rutelinae, Des- 
monycinae and Euchirinae ). xiv+388+12 (unnumbered) pp., 
5 pis.—London (Taylor & Francis Ltd.). 

29. Arrow, G. J. 1225. The Fauna of British India, including Ceylon 

and Burma. Coleoptera. Clavicornia, Erotylidae, Languriidae and 
Endomychidae. 2 (unnumbered)+xvi+416 pp., 1 pi. (col.), 
1 flgd. map—London (Taylor & Francis Ltd.). 

30. Arrow, G. J. 1931. The Fauna of British India, including Ceylon 

and Burma Coleoptera, Lamellicornia. Part 3. ( Coprinae ). 2 
(unnumbered)+xii+428-424 (unnumbered) pp., 13 pis. (1 col.), 

1 flgd. map.—London (Taylor & Fancis Ltd.). 

31. Arrow, G. J. [No. date-Apr. 28, 1950]. The Fauna of India , in¬ 

cluding Pakistan, Ceylon, Burma and Malaya. Coleoptera, Lamel¬ 
licornia (. Lucanidae and Passalidae). Vol. 4, xii+274+4 

(unnumbered)+6 pp., 23 pis. (1 col.).—London (Taylor & 
Francis Ltd.). 

—. Aunertin, D. 1940. — See White, R. S., Aubeortin, D. and Smart, 
J. 1940. 


3a 



326 Records of the Zoological Survey of India 

B 

32. *Bahadur, R. S. 1942a. A wine-bibbing panther and others.— 

J. Bombay nat. Hist. Soc., Bombay, 43(3), pp. 520-521. (Found in 
Partabgarh, Rajasthan.) 

33. *Bahadur, R. S. 1942 b. Deformed tusk in a boar.— J. Bombay nat . 

Hist. Soc ., Bombay, 43(3), pp. 522-523, 1 pi. (Shot in Partabgarh* 
Rajasthan.) 

34. *Bahadur, S. S. 1925. A hybrid black buck (A. cervicapra ) and 

chinkara ( G. bennetti). — J. Bombay nat. Hist. Soc., Bombay, 
30 (4), pp. 911-912, 1 photo. (Observation in Bikaner.) 

35. *Baid, I. 1958a. Occurrence of Artemia salina in Sambhar Lake, 

Rajasthan.— Curr. Sci., Bangalore, 27(2) pp. 58-59. 

—. Baid, I. 19586.— See Krishna, D. and Baid, I. 1958. 

36. *Baid, I. C. 1959. Some preliminary notes on the insect life in 

Sambhar Lake. — J. Bombay nat. Hist. Soc., Bombay, 56(2), pp. 361- 
363. 

— . Backer, E. C. Stuart. —See Stuart Backer, E. C. 

37. Bannerman, W. B. 1907. A further note on the distributon of the 

varieties of cobrain India. — J. Bombay nat. Hist. Soc., Bombay, 
17(4), pp. 1031-1032. (Including Rajasthan.) 

38. *Barnes, H. E. 1886. Birds-nesting in Rajpootana.— J. Bombay , 

nat. Hist. Soc., Bombay, 1(2), pp. 38-62. 

39. Barnes, H. E. 1889a. Nesting in western India.— J. Bombay nat. 

Hist. Soc., Bombay, 4(1), pp. 1-21. (Including Rajasthan.) 

40. Barnes, H. E. 18896. Nesting in western India.— J. Bombay nat.) 

Hist. Soc., Bombay, 4(2) pp. 83-98. (Including Rajasthan.) 

41. Barnes, H. E. 1889c. Nesting in western India.— J. Bombay nat. 

Hist. Soc., Bombay, 4(4), pp. 237-255. (Including Rajasthan.) 

42. Barnes, H. E. 1890a. Nesting in western India.— J. Bombay nat . 

Hist. Soc., Bombay, 5(1), pp. 1-19. (Including Rajasthan.) 

43. Barnes, H. E. 18906. Nesting in western India.— J. Bombay nat. 

Hist. Soc., Bombay, 5(2), pp. 97-116. (Including Rajasthan.) 

44. Barnes, H. E. 1890c. Nesting in western India.— J. Bombay nat. 

Hist. Soc., Bombay, 5(4), pp. 315-337. (Including Rajasthan.) 

45. Barnes, H. E. 1891a. Nesting in western India.— J. Bombay nat. 

Hist. Soc., Bombay, 6(1), pp. 1-25. (Including Rajasthan.) 

46. Barnes, H. E. 18916. Nesting in western India.— J. Bombay nat. 

Hist. Soc., Bombay, 6(2), pp. 129-153, 1 pi. (Including Rajasthan.) 

47. Barnes, HA. E. 1891c. Nesting in western India.— J. Bombay nat. 

Hist. Soc., Bombay, 6(3), pp. 285-317, 1 pi. (Including Rajasthan.) 

48. Barnes, H. E. and Davidson, J. 1888. Nesting western India.—. 

J. Bombay nat. Hist. Soc., Bombay, 3(4), pp. 205-224. (Including 
Rajasthan.) 
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49. Barraud, P. J. 1934. The Fauna of British India, including Ceylon 

and Burma. Diptera. Vol. 5. Family Culicidae. Tribes Me - 
garhinini and Culicini. xxviii+464+16 (unnumbered)+ 4 pp., 
8 pis., 1 flgd.map.—London (Taylor & Francis Ltd.). 

50. Bassett, T H. 1959. A visit to some Indian wild life sanctuaries.— 

J. Bombay nat. Hist. Soc., Bombay, 56(2), pp. 323-328. (Including 
Rajasthan.) 

51. *Bates, R. S. P. 1925. Birds-nesting with a camera in Inda. Part 

3.— J. Bombay nat. Hist. Soc., Bombay, 30(2), pp. 306-313, 6 
pis. (Keoladeo Ghana in Bharatpur, Rajasthan.) 

52. *Bates, R. S. P. 1926. Birds-nesting with a camera in India. Part 

6.— J. Bombay nat. Hist. Soc., Bombay, 31(2), pp. 277 307, 
14 pis. (Rajasthan.) 

53. *Bates, R. S. P. 1949. Peculiar behaviour of the darter (Anhinga 

melanogaster Pannant). — J. Bombay nat. Hist. Soc., Bombay, 
48(4), pp. 810-811. (Observed in Bharatpur, Rajasthan.) 

54. *Battye, R. K. M. 1947. Occurrence of the Laggar Falcon ( Falco 

jugger Gray) at Mt. Abu. — J. Bombay nat. Hist. Soc., Bombay, 
47(2), pp. 383-384. 

55. Baylis, H. A. 1936. The Fauna of British India, including Ceylon 

and Burma. Nematoda. Vol. 1. (Ascaroidea and Strongyloidea.). 
xxxvi-F408-j-6-j-2 (blank) pp., 1 flgd. map.—London (Taylor & 
Francis Ltd.). 

56. Baylis, H. A. 1939. The Fauna of British India, including Ceylon 

and Burma. Nematoda. Vol. 2. ( Filarioidea, Dioctophymoidea 
and Trichinelloidea.). xxviii+274+6 pp., 1 flgd. map.—London 
(Taylor & Francis Ltd.). 

57. Beeson, C. F. C. 1941. The Ecology and control of Forest Insects 

of India and the neighbouring countries. —ii+1007 pp., 20 figs,, 
Dehra Dun (Vasant Press, Dehra Dun). 

58. Bell, T. R. 1909a. The common butterflies of the plains of India. 

(Including those met with in the hill stations of Bombay Presi¬ 
dency.) Part 4. — J. Bombay nat. Hist. Soc., Bombay, 19(1), pp., 
16-58, 1 pi. (Found throughout India, pp. 50-51.) 

59. Bell, T. R. \909b. The common butterflies of the plains of India. 

(Including those met with in the hill stations of Bombay Presi¬ 
dency.) Part 5.— J. Bombay nat. Hist. Soc., Bombay, 19(2), 
pp. 438-474, 2 pis. (Including Rajasthan,) 

60. Bell, T. R. 1909c. The common butterflies of the plains of India. 

(Including those met with in the hill stations of Bombay Presi¬ 
dency.) Part 6.— J. Bombay nat. Hist. Soc., Bombay, 19(3), 
pp. 635-682, 2 pis. (Including Central and Western India.) 

61. Bell, T. R. 1910a. The common butterflies of the plains of India. 

(Including those met with in the hill stations of Bombay Presi¬ 
dency.) Part 7. — J. Bombay nat. Hist. Soc., Bombay, 19(4), 
pp. 846-879. (Found throughout India.) 
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62. Bell T. R. 19106. The common butterflies of the plains of India. 

(Including thosemet with in the hill stations of Bombay Presi¬ 
dency.) Part 8.— J. Bombay nat. Hist. Soc., Bombay, 20(2), 
pp. 279-330. (Ergolis merione Cramer, recorded also in Rajas¬ 
than.) 

63. Bell, T. R. 1911. The common butterflies of the plains of India, 

(Including those met with in the hill stations of Bombay Presi¬ 
dency.) Part 9.— J. Bombay nat. Hist. Soc., Bombay, 20(4), 
pp. 1115-1136, 1 pi. (Including west and north west India.) 

64. Bell T. R. 1912a. The common butterflies of the plains of India. 

(Including those met with in the hill stations of Bombay Presi¬ 
dency.) Part 10.— J. Bombay nat . Hist. Soc., Bombay, 21(2), 
pp. 517-544, 3 pis. ( Papilio polytes L. found throughout British 
India, p. 531.) 

65. Bell, T. R. 19126. The common butterflies of the plains of India. 

(Including those met with in the hill stations of Bombay Presi¬ 
dency.) Part 11.— J. Bombay nat. Hist. Soc., Bombay, 21(3), 
pp. 740-766. (Found more or less throughout India, specially 
continental India.) 

66. Bell, T. R. 1912c. The common butterflies of the plains of India. 

(Including those met with in the hill stations of Bombay Presi¬ 
dency.) Part 12.— J. Bombay nat Hist. Soc., Bombay, 21(4), 
pp. 1131-1157, 2 pis. (col.). (Including Rajasthan.) 

67. Bell. T. R. 1913a. The common butterflies of the plains of India. 

(Including those met with in the hill stations of Bombay Presi¬ 
dency.) Part 13.— J. Bombay nat. Histl. Soc., Bombay, 22(1), 
pp. 92-100. (Also found in Central and Western India, p. 98.) 

68. Bell, T. R. 19136. The common butterflies of the plains of India. 

(Including those met with in the hill stations of Bombay Presi¬ 
dency.) Part 14.— J. Bombay nat. Hist. Soc., Bombay, 22(2), 
pp. 320-344. (Also found in Central and Western India, p. 328). 

69. Bell, T. R. 1913c. The common butterflies of the plains of India. 

(Including those met with in the hill stations of Bombay Presi¬ 
dency.) Part 15.— J. Bombay nat. Hist. Soc., Bombay, 22(3), 
pp. 517-531, 2 pis. (Also found in western and thoughout India, 
pp. 522-523.) 

70. Bell, T. R. 1914. The common butterflies of the plains of India. 

(Including those met with in the hill stations of Bombay Presi¬ 
dency.) Part 16.— J. Bombay nat. Hist. Soc., Bombay 23(1), 
pp. 73-103. (Including Rajasthan.) 

71. Bell, T. R. 1915. The common butterflies of the plains of India. 

(Including those met with in the hill stations of Bombay Presi¬ 
dency.) Part 17.— J. Bombay nat. Hist. Soc., Bombay, 23(3), 
pp. 481-497, 1 pi. (T theopharastus and T plinius, found every¬ 
where in the plains and in the hills, in the jungles and in the dry 
waste places of India, p. 492. ) 
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72. Bell, T. R. 1918a. The common butterflies of the plains of India. 

(Including those met with in the hill stations of Bombay Presi¬ 
dency.) Part 19.— J. Bombay nat. Hist. Soc., Bombay, 25(3), 
pp. 430-453. (Including Central and Western India.) 

73. Bell, T. R. 19186. The common butterflies of the plains of India. 

(Including those met with in the hill stations of Bombay Presi¬ 
dency.) Part 20.— J. Bombay nat. Hist. Soc., Bombay, 24(4), 
pp. 636-664. (Throughout British India, including Western 
India.) 

74. Bell, T. R. 1918c. The common butterflies of the plains of India. 

(Including those met with in the hill stations of Bombay Presi¬ 
dency.) Part 21.— J. Bombay nat. Hist. Soc., Bombay, 26(1), 
pp. 98-140. (Throughout India, including Western and Central 
India.) 

75. Bell, T. R. 1919a. The common butterflies of the plains of India. 

(Including those met with in the hill stations of Bombay Presi¬ 
dency.) Part 22.— J. Bombay nat. Hist. Soc., Bombay, 26(2), pp. 
438487, 1 pi. (Some spp. are common throughout India.) 

76. Bell, T. R. 19196. The common butterflies of the plains of India. 

(Including those met with in the hill stations of Bombay Presi¬ 
dency.) Part 23.— J. Bombay nat. Hist. Soc., Bombay, 26(3), 
pp. 750-769. (Some spp. are common throughout India.) 

77. Bell, T. R. 1920. The common butterflies of the plainsof India. 

(Including those met with in the hill stations of Bombay Presi¬ 
dency.) Part 24.— J. Bombay nat. Hist. Soc., Bombay, 25(4), 
pp. 941-954. (The distribution of Rapala melampus Cramer is 
throughout India, p. 943.) 

78. Bell, T. R. 1925. The common butterflies of the plains of India. 

(Including those met with in the hill stations of Bombay Presi¬ 
dency.)—Part 33.— J. Bombay nat. Hist. Soc., Bombay, 30(2), 
pp. 285-305. (Common throughout India, pp. 288 & 290.) 

79. Bell, T. R. D. and Scott, F. B. 1937. The Fauna of British India, 

including Ceylon and Burma. Moths. Vol. 5. Sphingidae. xviii-f- 
538+30 (unnumbered)+8 pp., 15 pis. (12 col.), 1 flgd. map.— 
London (Taylor & Francis Ltd.). 

80. *Bhandari, M. M. and Prakash, I. 1955. Animals of the Indian 

desert and their significance in Vana Mahotsava. Symposium : 
Vana Mahotsava, Agra, p. 20. 

81. *Bhanotar, R. K. 1958. Asymmetry in the stripped eyes of the 

Desert Locust, Schistocerca gregaria (Forskal). — J. zool Soc. 
India, Calcutta, 10(2), pp. 148-149. (Specimen from Rajasthan.) 

Bhanotar, R. K. 1962.— See Roonwal, M. L. and Bhanotar, R. 
K. 1962. 

82. *Bhanu, D. 1961. Development and viability of eggs produced in 

Corcyra cephalonica Staint, following administration of anti¬ 
biotics.— Curr. Sci., Bangalore 30(11), pp. 420-421. [Experi¬ 
ment done at Udaipur with freshly laid eggsof Corcyria cepha¬ 
lonica (Insecta, Moth.)] 
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83. *Bharucha, F. R. 1960. Ecological studies of the Rajasthan 

desert soils.— Proc. nation. Inst. Sci. India , New Delhi, (B) 26, 
(Silver Jubilee No. Biol. Sci. Suppl.), pp. 233-256. 

84. Bhatia, B. L. 1936. The Fauna of British India , including Ceylon 

and Burma. Protozoa : Ciliophora. xxii+494+22 (unnumbered) 
+6 pp., 11 pis., 1 flgd. map.—London (Taylor & Francis Ltd.). 

85 .Bhatia, B. L. 1938. The Fauna of British India , including Ceylon 
and Burma. Protozoa : Sporozoa. xx+498+4 (unnumered)-f- 
6 pp., 2 col. pis., 1 flgd. map.—London (Taylor & Francis Ltd.). 

86. *Bhatia, D. R. 1937. [Food preferences of the Desert Locust, 

Schistocerca gregaria (Forskal) in the Indian desert areas.]— In 
Y R. Rao’s Rept. Work Res. Staff under Locust Res. Entom. 
to Imp. Counc. Agric. Res. at Karachi during 1936 , Simla, p. 23. 

87. *Bhatia, D. R. 1939. The influence of dust-storms on the migr- 

tions of the Desert Locust.— Indian J. Ent., New Delhi, 1(1 &2), 
pp. 49-51. 

88. *Bhatia, D. R. 1940. Observations on the biology of the Desert 

Locus ( Schistocerca gregaria Forsk.) in Sind-Raputana desert 
area. I. The preferred food-plants of the locst.— Indian J. 
Ent., New Delhi, 2(2), pp. 187-192. 

89. *Bhatia, D. R. 1941. Effect of plant colour on the body colora¬ 

tion of the Desert Locust ( Schistocerca gregaria). — Proc. 28th 
Indian Sci. Congr. {Benares, 1941). Pt. 3, Abstrats, Calcutta, 
p. 195. 

— . Bhatia, D. R. 1952 a. — See Pruthi H. S. and Bhatia, D. R. 1952a. 
— , Bhatia, D. R. 19526.— See Pruthi, H. S. and Bhatia, D. R. 19526. 

90. *Bhatia, D. R. 1961. Copulation of locust males with dead females. 

—Indian J. Ent., New Delhi, 21(3) [1959], p. 220. (Desert 
Locust, in Bikaner, Rajasthan.) 

91. *Bhatia, D. R. and Mital, V. P. 1962. Displacement of invading 

Desert Locust swarms during 1959 in India in relation to wind 
movements.— Indian J. Ent., New Delhi, 23(3) [Sept. 1961], 
pp. 225-229. (Rajasthan.) 

92. *Bhatia, D. R. and Sikka, H. L. 1956. Some striking cases of 

food preference by the Desert Locust (Schistocerca gregaria 
Forsk.).— Indian J. Ent. Ent., New Delhi, 18(3), pp. 205-210. 

93. *Bhatia, D. R. and Singh. J. 1962. Economising insecticidal 

dust in locust control .—Indian J. Ent., New Delhi, 23(3) [Sept. 
1961], pp. 235-236, 1 pi. (Rajasthan.) 

94. *Bhatia, D. R. and Singh, P. 1961. Observations on the night 

flying of scattered locusts.— Indian J. Ent., New Delhi, 22[1960], 
pp. 232-233. (Desert Locust, in Rajasthan.) 

95. *Bhatia, D. R. and Singh, P. 1962a. Selection of oviposition 

sites by the Desert Locust {Schistocerca gregaria Forsk.) in rela¬ 
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pp. 675-682, 1 pi. 

—. Godwin-Austen, H. H. 1908.— See Blanford, W. T. and Godwin- 
Austen, H. H. 1908. 

192. Gude, G. K. 1914.— The Fauna of British India, including Ceylon 

and Burma. Mollusca. 2. ( Trochomorphidae-Janellidae .). xii-F 
520-J-2 (unnumbered) pp.—London (Taylor & Francis Ltd.). 

193. Gude, G. K. 1921.— The Fauna of British India, including Ceylon 

and Burma. Mollusca. 3. Land Operculates. ( Cyclophorida, 
Truncatellidae, Assimineidae, Helicinidae.) xiv+386 pp.—London 
(Taylor & Francis Ltd.). 

193a. Guha Roy, S. 1962.—Determining the missing value of hind 
femur length from a known value of elytron-length in the Desert 
Locust, Schistocerca gregaria. — Proc. nation. Inst. Sci. India, 
New Delhi, (B) 28(3), pp. 236-241. (Including Rajasthan ma¬ 
terial.) 

—. Gupta, B. B. 1958.— Dee Kundu, H. L., Datta Gupta, A. K. and 
Gupta, B. B. 1958. 

—. Gupta, B. B. 1961.— See Kundu, H. L., Datta Gupta, A. K. and 
Gupta, B. B. 1961. 

194. *Gupta, B. B. 1962.—Distribution of nodes and tracts in the 

skull of Indian hedgehog, Paraechinus micropus micropus Blyth.— 
Zool. Polon., Warsaw, 11 (1) (1961), pp. 85-87, 1 pi. (Rajasthan.) 

—. Gupta, R. S. 1952.— See Krishnaswamy, V. S. and Gupta, R. S. 
1952. 

195. *Gupta, S. D. 1962c.—M orphology of the primitive termite Ana- 

canthotermes macrocephalus Desneux (Isoptera : Hodotermiti- 
dae), Part I. External morphology of the soldier caste.— Rec. 
Indian Mus., Delhi 58 (3 & 4)[ 1960], pp. 169-194. (From Bikaner 
District, Rajasthan.) 

196. *Gupta, S. D. 19626.—Morphology of the primitive termite Ana- 

canthotermes macrocephalus Desneux (Isoptera : Hodotermitidae), 
Part 2. External morphology of the alate and worker castes.— 
Rec. Indian Mus., Delhi, 58 (3 &4) [1960], pp. 195-222. (From 
Bikaner District, Rajasthan.) 

H 

—.Hallberg, F. 1918. —See Blatter, E. and Hallberg, F. 1918. 

— .Hallberg, F. 1919.— See Blatter, E. and Hallberg, F. 1919. 

—. Hallberg, F. 1920.— See Blatter, E. and Hallberg, F. 1920. 

—. Hallberg, F. 1921.— See Blatter, E. and Hallberg, F. 1921. 
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197. Hampson, G. F. 1892.— The Fauna of British India, including Ceylon 

and Burma. Moths. Yol. 1, xxiv+528 pp.—London (Taylor & 
Francis Ltd.). 

198. Hampson, G. F. 1894.— The Fauna of British India, including Ceylon 

and Burma. Moths. Yol. 2, xxii+610 pp.—London (Taylor & 
Francis Ltd.). 

199. Hampson, G. F. 1895.— The Fauna of British India, including Ceylon 

and Burma. Moths. Yol. 3, xxviii+546-f-2 (unnumbered) pp.— 
London (Taylor & Francis Ltd.). 

200. Hampson, G. P. 1896.— The Fauna of British India including Ceylon 

and Burma. Moths. Vol. 4, xxviii-}-594+2 (unnumbered) pp.— 
London (Taylor & Francies Ltd.). 

201. Hampson, G. F. 1898.—The moths of India. Supplementary paper 

to the volumes in “The Fauna of British India”, Part IV.— J. 
Bombay nat. Hist. Soc., Bombay, 12 (1), pp. 73-98 (Including 
Ajmer, Rajasthan.) 

202. Hampson, G. F. 1910. Catalogue of the Lepidoptera Phalaenea 

in the British Museum. Vol. 9 (Review).— J. Bombay nat. Hist. 
Soc, Bombay, 20(2), pp. 503-507. (Chasmina judicata Wlk. from 
Rajasthan.) 

203. Harding, W. A. and Moore, J. P. 1927.— The Fauna of British 

India, including Ceylon and Burma. Hirudinea. xxxviii-f- 302+2 
(blank) pp., 9 pis. (4 col.), 1 figd. map.—London (Taylor & Fran¬ 
cis Ltd.). 

—. Hariharan, P. S. 1952.— See Pramanik, S. K. and Hariharan, 
P. S. 1952. 

204. Harington, H. H. 1914.—Notes on the Indian Timeliides and 

their allies. (Laughing thrushes, babblers, etc.) Part 2.— J. 
Bombay nat. Hist. Soc., Bombay, 23(2), pp. 311-340. (Including 
Mt. Abu, Rajasthan.) 

205. Harington, H. H. 1915.—Notes on the Indian Timeliides and 

their allies. (Laughing thrushes, babblers, etc.) Part 3.— J. 
Bombay nat. Hist. Soc., Bombay, 23(3), pp. 417-453. (Including 
Mt. Abu, Rajasthan.) 

206. *Heath, R. H. 1896.—Wounded animals carrying their broken 

limbs in their jaws.— J. Bombay nat. Hist. Soc., Bombay, 10(3), 
pp. 532-533. (Observed in Mt. Abu, Rajasthan.) 

207. *Heron, A. M. 1935. —Synopsis of pre-Vindhyan geology of 

Rajputana.— Trans. nation. Inst. Sci. India, Calcutta, 1(2), pp. 
17, 33, 1 pi. 

208. *Heron, A. M. 1938.—The physiography of Rajputana. (Presi¬ 

dential Address to Section of Geography and Geodesy.)— Proc. 
25 th Indian Sci. Congr. (Calcutta, 1938), Pt. 2 (Presid. 
Addresses), pp. 119-132. 

209. *Home, W. M. L. 1926.—The occurrence of the Pink-footed Goose 

(Anas brachyrynchus) and the mallard (Anas boscas ) in Jaipur, 
Rajputana.— J. Bombay nat. Hist. Soc., Bombay, 31(2), p. 522. 
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-210 *Home, W. M. L. 1927.—A panther treeing its kill.— J. Bombay 
nat. Hist. Soc., Bombay, 32(1), pp. 209-210, 1 photo. (Observa¬ 
tion in Ajmer, Rajasthan.) 

-211. ♦Home, W. M. L. 1928. — Boldness of panthers.— J. Bombay nat. 
Hist. Soc., Bombay 32(3), pp. 588-589. (Observation in Ajmer, 
Rajasthan.) 

212. *Hora, S. L. and Mathur, B. B. L. 1952.—On certain palaeo- 

geographical features of Rajasthan as evidenced by the distribu¬ 
tion of fishes.— Bull, nation. Inst. Sci. India , New Delhi, No. 1, 
pp. 32-36. 

213. *Howson, C. 1938.—Otters and crocodiles.— J. Bombay nat. Hist. 

Soc., Bombay, 60(3), pp. 557-558. (Observations in Ajmer and 
Bundi, Rajasthan.) 

214. *Hume, A.O. 1878.—The birds of a draught.— Str. Feath., Calcutta, 

7, pp. 52-68. 

215. Hume, A. O. and Marshall, C. H. T. 1879.— The Game Birds 

of India, Burma and Ceylon. Vol. 1, 3-f-ii-f279 pp., 45 col. 
pis.—Calcutta (Authors). 

216. Hume, A. O. and Marshall, C. H. T. 1880.— The Game Birds 

of India, Burma and Ceylon. Vol. 2, ii-f-264 pp., 44 col. pis.— 
Calcutta (Authors). 

217. Hume, A. O. and Marshall, C. H. T. 1881. The Game Birds 

of India, Burma and Ceylon. Vol. 3, ii+438+vi pp., 54 col. 
pis.—Calcutta (Authors). 


I 

218. [Imperial Gazetteer of India.] 1908.—The Imperial Gazetteer 

of India, Vol. XXI. Pushkar to Salween, vi-f-423 pp, 2 flagd. 
col. maps. (Rajputana, pp. 82-158, 1 figd. col. map.) 

219. Impey, L. 1909.—Duck shooting in Rajputana.—/. Bombay nat . 

Hist. Soc., Bombay, 19(3), pp. 750-751. 

220. (India) 1939.— Data on the movements and activities of swarms of 

the Desert Locusts, Schistocerca gregaria Forsk. in the Northern 
and Central parts of India, from 1812-1931. Parts I to III.— 
Simla (Govt, of India Press). (Issued by the Imp. Counc. Agric. 
Res. India.) (Part I. Data for 1926-1931 for Baluchistan, Sind, 
Rajputana and W. India, vi-f-503 pp. Part II. Data for 1926- 
1931 for the Punjab, United Provinces, North-West Frontier 
Province, Central India, etc. vii+301 pp. Part III. Data for 
1812-1925 for the whole of India, vi+514 pp.). 

J 

221. Jacoby, M. 1908.— The Fauna of British India , including Ceylon 

and Burma. Coleoptera. Chrysomelidae. Vol. 1, xx-f-534+4 (un¬ 
numbered) pp., 2 pis. (both col.).—London (Taylor & Francis 
Ltd.). 

— Jain, S. K. 1962.— See Kushwaha, K. S. and Jain, S. K. 19(2. 
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222. Jerdon, T. C. 1862 .—The Birds of India. Vol. 1, xlv+535 pp.— 

Calcutta (Military Orphan Pr.). 

223. Jerdon, T. C. 1863 .—The Birds of India , 2(1), 439 pp.—Calcutta 

(Military Orphan Pr.). 

224. Jerdon, T. C. 1864 .—The Birds of India, 2(2), iv+440—876+xxxi 

pp.—Calcutta (Wyman & Co.). 

225. Jerdon, T. C. 1877a .—The Birds of India (Reprint ed., with sup" 

plementary notes). Vol. 1, lv .535+lxxxvii pp.—Calcutta (D’ 
Rozario & Co.). 

226. Jerdon, T. C. 18776 .—The Birds of India (Reprint ed., with sup¬ 

plementary notes). 2(1), 439+xvi pp. ; 2(2), iv+400—876+ 
xxxviii pp.—Calcutta (D’ Rozario & Co.). 

227. Joseph, A. N. T. 1961.—Taxonomic notes on Sardia rostrata 

Melichar (Homoptera, Fulgoroidea, Delphacidea(—Araeopidae). 
— J. Bombay nat. Hist. Soc ., Bombay, 58(1), pp. 48-52, 2 pis. 
(Also Ajmer and Mt. Abu, Rajasthan.) 


K 

228. *Khattar, N. 1958.—Morphology of headcapsule and mouth 

parts of Schizodactylus monstrosus Don. (Orthoptera).— J. zool. 
Soc. India , Calcutta, 10(1), pp. 68-81. (Specimens from Ajmer, 
Rajasthan.) 

229. *King, G. 1879.—Sketch of the flora of Rajputana .—Indian Fort., 

Dehra Dun, 4, pp. 213-225. 

230. Kinnear, N. 1954. The history of Indian Mammalogy and Orni¬ 

thology. Part 2, Birds.— J. Bombay nat. Hist. Soc., Bombay, 
51(1 & 2), pp. 104-110. (Including Rajasthan.) 

231. Kinnear, N. B. 1909.— Measurements of some of the horns in the 

collection of the Bombay Natural History Society.— J. Bombay,, 
nat. Hist. Soc., Bombay, 19(1), pp. 184-209. (Including Rajas¬ 
than.) 

232. Kinnear, N. B. 1910.— The shooting season. — J. Bombay nat. 

Hist. Soc., Bombay, 20(2), pp. 508-511. (Including Rajasthan.) 

233. Kirby, W. F. 1914.— The Fauna of British India, including Ceylon 

and Burma. Orthoptera. (Acridiidae). x-f276+2 (unnumbered) 
pp.—London (Taylo & Francis Ltd.). 

233 a. ^Krishna, D. (No. date=? 1958). An Extension Lecture on 
Desert and Its Animals. 2+20 pp., 11 pis. (unnumbered).— 
Jaipur (Univ. Rajasthan). 

234. *Krishna, D. and Baid, I. 1958. Certain observations on the 

ecology of Artemia salina. — Proc. 45 th Indian Sci. Congr., 
Calcutta, pt. 3 (abstracts), p. 347. 

234a. *Rrishna, D. and Dave, K. C. 1959a.—Contributions to the 
systematics, distribution and ecology of the reptiles of the desert 
of Rajasthan, with special reference to lizards. Part II. Fos- 
sorial habfts .—Proc. 46th Indian Sci. Congr., Calcutta, Pt. 3 
(abstracts), pp. 407-408. 
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2343. *Krishna, D. and Dave, K. C. 19593.—Contributions to the 
systematics, distribution and ecology of the reptiles of the desert 
of Rajasthan, with special reference to lizards. Part III. Food 
and feeding habits.— Proc. 46th Indian Sci. Congr ., Calcutta, 
Pt. 3 (Abstracts), p. 408. 

235. *Krishna, D. and Dave, K. C. 1960. A note on the reptiles of 

the desert of Rajasthan, Indian. —Vijnana Parishad Anusandhan 
Patrika, Allahabad, 3(4), pp. 215-231. 

236. *Krishna, D. and Menon, C. B. 1958.—A note on the fish of 

Jodhpur (Rajasthan). (In Hindi).— Vijnana Parishad Anusandhan 
Patrika , Allahabad, 1(4), pp. 207-209. 

237. * Krishna, D. and Prakash, I. 1955a.—Ecological studies of 

mammals of Rajasthan Desert. Hedgehogs : Feeding habits.— 
Proc. 42nd Indian Sci. Congr. (Baroda, 1955), Calcutta, Pt. 3 
(abstracts), p. 311. 

238. *Krishna, D. and Prakash, I. 19553.—Hedgehogs of the desert. 

of Rajasthan. I. Distribution and fossorial habits. — J. Bombay 
nat. Hist. Soc., Bombay, 53(1), pp. 38-43. 

239. *Krishna, D. and Prakash, I. 1955c.—Ecological studies of the 

mammals of Rajasthan desert. Distribution.— Proc. 42 nd Indian 
Sci. Congr. (Baroda, 1955), Calcutta, Pt. 3 (abstracts), p. 310. 

240. *Krishna, D. and Prakash, I. 1955c?.—Ecological studies of the 

mammals of Rajasthan desert. Hedgehogs : Fossorial habits.— 
Proc. 42nd Indian Sci. Congr. (Baroda, 1955), Calcutta, Pt. 3 
(abstracts), pp. 370-311. 

241. *Krishna, D. and Prakash, I. 1955e.—Ecological studies on the 

mammals of Rajasthan desert. Hedgehogs : Rolling.— Proc . 
42 nd Indian Sci. Congr. (Baroda 1955), Calcutta, Pt. 3 
(abstracts), p. 311. 

242. * Krishna, D. and Prakash, I. 1955/.—Ecological studies of the 

mammals of Rajasthan desert. Gerbilles.— Proc. 42nd Indian 
Sci. Congr. (Baroda, 1955), Calcutta, Pt. 3 (abstracts), pp. 311- 
312. 

243. *Krishna, D. and Prakash, I. 1956.—Hedgehogs of the desert 

of Rajasthan. 2. Food and feeding habits.— J. Bombay nat. 
Hist. Soc., Bombay, 53 (3), pp. 362-366. 

244. *Krishna, D. and Prakash, I. 1960a.—A note on mammals of 

Rajasthan desert, (in Hindi). —Vijnana Parishad Anusahdhan 
Patrika, Allahabad, 3, pp. 221-232. 

245. *Krishna, D. and Prakash, I. 19603.—Hedgehogs of the desert 

of Rajasthan. 3. Food in nature.— Proc. Rajasthan Acad. Sci., 
Pilani, 7, pp. 60-62. 

— . Krishnamurthy, B. S. 1958. —See Sharma, M.I.D., Krishna- 
murthy, B. S. and Singh, N. N. 1958. 

246. *Krishnamurthy, K. V. 1952.—The creep of the Desert. (In 

Symposium on the Rajputana Desert). — Bull, nation. Inst. Sci. 
India, New Delhi, No. 1, pp. 131-136. 
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•247. *Krishna, M. S. 1952.—Geological history of Rajasthan and its 
relation to present day conditions.— Bull, nation. Inst. Sci. India , 
New Delhi, No. 1, pp. 19-31. 

248. *Krishnaswamy, V. S. and Gupta, R. S. 1952.—Rajputana desert— 

its vegetation and its soil .—Indian For., Dehra Dun 78 (12), 
pp. 595-601. 

— . Kulkarny, H. L. 1956 .—See Patel, R. C. and Kulkarny, H. G. 
1956. 

248a. *Kumar, R. 1959. On a Urentius species (Tingididae ] Hetero- 
ptera from Pilani (Rajasthan).— Proc. 46th Indian Sci. Congr., 
Calcutta, Pt. 3 (Abstracts), p. 389. 

249. *Kumar, S. B. 1958. Tigers and porcupines.— J. Bombay nat. 

Hist. Soc., Bombay, 51(3), pp. 550-551. (Rajasthan.) 

— . Kundu, H. L. 1959 .—See Sharma, T. R., Datta Gupta A. K. 
and Kundu, H. L. 1959. 

—. Kundu, H. L. I960 —See Datta Gupta, A. K., Kundu, H. L. 
and Munshi, S. 1960. 

—. Kundu, H. L. 1961. — See Datta Gupta, A. K., Kundu, H. L. 
and Munshi, S. 1961. 

249a.*KuNDU, H. L., Datta Gupta, A. K. and Gupta, B. B. 1958. 
Studies on the insect population of Pilani (Rajasthan). Pt. I. A 
preliminary survey with light trap.— Proc. 45 th Indian Sci. Congr., 
Calcutta, Pt. 3 (Abstracts), p. 358. 

250. *Kundu, H. L., Datta Gupta, A. K. and Gupta, B. B. 1961. 

A study of the abundance of certain insects of Pilani with the 
help of a light trap.— Proc. Rajasthan Acad. Sci., Pilani, 8 (1 & 2), 
pp. 79-87. 

250a. *Kundu, H. L. and Mathur, M. L. 1963. — Morphometric 
studies on certain acridids .—Indian J. Ent., New Delhi, 24 (2), 
pp. 161-171. 

251. *Kushwaha, K. S. 1959a.—Biolopr and external morphology 

of the Lissora Weevil, Baris cordiae Marshall (Insecta : Curcul- 
onidae), a pest in Rajasthan.—Abstracts of Papers 1st All-India 
Congr. Zool. (Jabalpur, 1959), Calcutta, pp. 45-46. (Full paper 
in Proc., Pt. 2, 1962, pp. 498-509). 

252. *Kushwaha, K. S. 19596.—Can we take up sericulture as a rural 

occupation subsidiary to agriculture in Rajasthan ?—Maize 
(Ann. Mag. Rajasthan College Agric.), Udaipur, pp. 43-50. 

253. *Kushwaha, K. S. 1960a.—A survey of termite fauna (Insecta : 

Isoptera) around Udaipur (Rajasthan).— Proc. 41th Indian Sci. 
Congr. (Bombay, 1960), Pt. 3, (Abstract), Calcutta, p. 455. 

254. *Kushv/aha, K. S. 19606.—Common lepidopeteran fauna of 

Udaipur, including several common pests of Rajasthan, together 
with brief notes of their infestation.— Proc. 41th Indian Sci. Congr. 
(Bombay, 1960), Pt. 3. (Abstracts), Calcutta, p. 455. 

255. *Kushwaha, K. S. 1960c.—E stimate of damage caused by the 

lissora weevil, Baris cordiae Marshall (Insecta : Curculionidae) 
a pest in Rajasthan and its control.— Sci. & Cult., Calcutta^ 
24, p. 603. 
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256. *Kushwaha, K. S. \960d. A note on infestation of termites 

(Insecta : Isoptera) around Udaipur (Rajasthan).— Sci . & Cult., 
Calcutta, 25 (1), pp. 39-40. 

257. *Kushwaha, K. S. 1961a. Give no quarter to the Lissora Weevil.— 

Indian Fmg., Delhi, 4(1), pp. 26-28. 

258. *Kushwaha, K. S. 1961 A.—A note on termites (Insecta : Isoptera) 

infesting sugarcane crop in Rajasthan.— Curr. Sci., Bangalore, 
30(6), pp. 229-230. 

259. *Kushwaha, K. S. 1962.—Some observations on the biology 

and external morphology of the Lissora Weevil, Baris cordiaz 
Marshall (Insecta : Curculionidae), a serious pest around Udaipur 
(Rajasthan).— Proc. 1st All-India Congr. Zool. ( Jabalpur , 1959), 
Calcutta, Pt. 2, pp. 498-509, 1 pi. 

260. *Kushwaha, K. S. and Jain, S. K. 1962. On some forage insect 

pests of Rajasthan.— Abstr. Papers 2nd All-India Congr. Zool. 
(Varanasi, Oct. 1962), Cuttack, pp. 75-76. (Col. Hem., Hym., 
Is op., Lep., Orth.). 

261. *Kushwaha, K. S., Sharma, J. C. and Sharma, L. S. 1961. Preli¬ 

minary trials in the control of the maize borers, Chilo zonellus 
(Swin.) and Sesamia inference (Wlk.) in Rajasthan.— Curr. Sci., 
Bangalore, 30(7), pp. 266-267. 

262. *Kushwaha, K. S. Sharma, J. C. and Sharma, L. S. 1962a.— 

Control of the Lissora Fruit Weevil, Baris cordiae Marshall 
(Insecta : Curculionidae), a serious pest of Rajasthan.— Proc. 
A9th Indian Sci. Congr. (Cuttack, 1962), Part 3, {Abstracts), 
Calcutta, p. 37. 

263. *Kushwaha, K. S., Sharma, J. C. and Sharma, L. S. 19626.— 

Control of the Lissora Fruit Weevil Baris cordiae Marshall 
(Insecta : Curculionidae) in Rajasthan.— Curr. Sci., Bangalore, 
31(7), p. 291. 

264. *Kushwaha, K. S., Sharma, J. S., Sharma, L. S. and Pathak, 

P. K. 1962. A note on Cosmopteryx phaeogastra Meyrick 
(Insecta : Lepidoptera), infesting bean creepers in Rajasthan.— 
Indian J. Ent., New Delhi, 23(4) (Dec. 1961), pp. 279-281, 2 figs., 
(1 on separate page). 

265. *Kushwaha, K. S. and Sharma, L. S. 1961a.— Some common 

beetle predators (Insecta : Coleoptera) of Udaipur (Rajasthan), 
with brief notes on their seasonal occurrence and habitat.— Proc . 
48 th Indian Sci. Congr., (Roorkee, 1961), Pt. 3, (Abstracts). 
Calcutta, p. All. 
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266. *Kushwaha, K. S. and Sharma, L. S. 19616.—Some common 
insect pests of vegetable crops in the State of Rajasthan, with 
brief notes on their infestation.— Proc. 48 th Indian Sci. Congr 
(Roorkee, 1961), Pt. 3, (Abstracts), Calcutta, p. 428. (Lep., 
Col., Hem.). 


L 

267. *La Touche, T. H. D. 1902.—The geology of western Rajputana.— 

Mem. geol. Surv. India , Calcutta, 34(1), pp. 1-116. 

268. Lefroy, H. Maxwell. 1909.— Indian Insect Life, xii 786 pp., 84 

pis., 536 figs.—Calcutta and Simla, (Thacker Spink & Co.). 

269. *Lindberg, K. 1942. Crustaces de l’etat de Djodhpour (Raj- 

poutana).— Rec. Indian Mus., Delhi, 66(3), pp. 341-345. 

270. Lindsay, H. M. 1929.—Scientific Results from the Mammal Survey 

No. 68. Indian shrews.— J. Bombay nat. Hist. Soc., Bombay, 
33(2), pp. 326-340. (Including Rajasthan.) 

271. Livesey, T. R. 1921.—Nest of nakta or combduck (S. melanonotus). — 

J. Bombay nat. Hist. Soc., Bombay, 27(3), pp. 637-638, 1 pi. 
(Observed at Kotah, Rajasthan.) 

272. *Livesey, T. R. 1922.—The Indian Lion.— J. Bombay nat. Hist. 

Soc., Bombay, 28(3), p. 795. (Shot in Kotah, Rajasthan.) 

273. Lothian, A. C. 1934.—An unusual tiger.— J. Bombay nat. Hist 
Soc., Bombay, 37(2), pp. 479-482. (Recorded in Jaipur, Rajas¬ 
than.) 

274. Lowther, E. H. N. 1942.—Notes on some Indian birds. Part 7.— 
J. Bombay nat. Hist. Soc., Bombay, 43(3), pp. 389-401, 8 pis. 
(Including Mt. Abu, Rajasthan.) 

275. Lowther, E. H. N. 1944a.—Notes on some Indian birds. Part 8.— 

J. Bombay nat. Hist. Soc., Bombay, 44(3), -pp. 355-373, 12 pis. 
(Including Rajasthan.) 

276. Lowther, E. H. N. 19446.—Notes on some Indian birds. Part 9.— 

J. Bombay nat. Hist. Soc., Bombay, 45(1), pp. 5-16, 10 pis. 
(Including Rajasthan.) 


M 

277. Macdonald, A. S. J. 1946.—Circumventing the mahseer and 

other sporting fish in India and Burma. Part 11.— J. Bombay 
nat. Hist. Soc., Bombay, 46(2), pp. 216-253. (Including Rajas¬ 
than.) 

278. Macdonald, K. C. 1908.—Florican shooting in Kathiawar.— 

J. Bombay nat. Hist. Soc., Bombay 18(4), pp. 909-912. (Including 
Rajasthan.) 

279. *Macpherson, A. D. 1927.—Notes on a collection of butterflies 

made in Jodhpur and Mount Abu during the years 1924, 1925 and 
1926.— J. Bombay nat. Hist. Soc., Bombay, 32(1), pp. 228-230. 
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280. Marien, D. 1950. Notes on some Asiatic Meropidae (birds).— 

J. Bombay nat. Hist. Soc., Bombay, 49(2), pp. 151-164, 1 map. 
(Including Rajasthan.) 

—. Marshall, C. H. T. 1879.— See Hume, A. O. and Marshall, 
C. H. T. 1879. 

—. Marshall, C. H. T. 1880.— See Hume, A. O. and Marshall, 
C. H. T. 1880. 

—. Marshall, C. H. T. 1881.— See Hume, A. O. and Marshall 
C. H. T. 1881. 

281. Marshall, G. A. K. 1916. The Fauna o f British India, including 

Ceylon and Burma. Coleoptera. Rhynchophora : Curculionidae. 
xvi+368+2 (unnumbered) pp.—London (Taylor & Francis 
Ltd.). 

282. *Mathur, B. B, L. 1952a. Notes on fishes from Rajasthan, 

India. — Rec. Indian Mus., Delhi, 50(1), pp. 105-110. 

—. Mathur, B. B. L. 19526.— See Hora, S. L. and Mathur, B. B. L. 
1952. 

—. Mathur, M. L. 1963.— See Kundu, H. L. and Mathur, M. L. 
1963. 

283. * Mathur, S. N. 1960. Mating behaviour of the beetle Hydrophilus 

olivaceus Fabricus.— J. Bombay nat. Hist. Soc., Bom bay, 57(3), 
pp. 672-673. (Observed in Pilani, Rajasthan.) 

284. * Mathur* S. N. and Chempakavalli, K. R. 1961. Butterflies 

of Pilani.— Froc. Rajasthan Acad. Sci ., Pilani, 8 (1 & 2), pp. 135- 
139. 

285. * Mathur, S. N., Menon, P. K. B. and Rao, S. R. V. 1956. Insect 

fauna of Pilani.— Proc. Rajasthan Acad. Sci., Pilani, 6, pp. 20-23. 

286. * Mathur, S. N. and Sidhu, N. S. 1957. Occurrence of Apus 

(Crustacea : Notostraca) in Pilani, Rajasthan.— J. Bombay nat. 
Hist. Soc., Bombay, 54(4), pp. 961-962. 

287. Maulik, S. 1919. The Fauna of British India, including Ceylon 

and Burma. Coleoptera. Chrysomelidae. (Hispinae and 
Cassidinae ). xii -f- 440 + 2 (unnumbered) pp.—London (Taylor 
& Francis Ltd.). 

288. Maulik, S. 1926. The Fauna of British India, including Ceylon 

and Burma. Coleoptera. Chrysomelidae. (Chrysomelinae 
and Halticinae ). xiv + 442 pp., 1 flgd. map.—London (Taylor 
& Francis Ltd.). 

289. Maulik, S. 1936. The Fauna of British India, including Ceylon 

and Burma. Coleoptera. Chtysomelidae. ( Galerucinae ). xiv 
-J- 2 (unnumbered) -f- 648 + 2 (unnumbered) + 6 pp., 1 pi. 
(col.), 1 flgd. map.—London (Taylor & Francis Ltd.). 

—. Maxwell Lefroy, H. See Lefroy, H. Maxwell. 

290. * Mccann, C. 1932a. Nesting of the Indian Pied Kingfisher ( Ceryle 

rudis ) attacked by larvae of parasitic fly.— J. Bombay nat. 
Hist. Soc., Bombay, 35(4), pp. 897-898. (Observed in Rajasthan.) 
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291. Mccann, C. 19326. Notes on Indian Batrachians.— J. Bombay 

nat. Hist. Soc., Bombay, 36 (1), pp. 152-180, 10 pis. (Also in 
Rajasthan.) 

292. * Mccann, C. 1932c. A scorpion {Buthus) feeding on a Galeod 

Spider ( Galeodes agilis Poc.).— J. Bombay nat. Hist. Soc., 

Bombay, 36(1), p. 281. (Observed in Rajasthan.) 

293. Mccann, C. 1933. Observations on some of the Indian langurs. 

— J. Bombay nat. Hist. Soc., Bombay, 36 (3), pp. 618-628, 2 pis. 
(Including Rajasthan.) 

294. Mccann, C. 1940. A reptile and amphibian miscellany. Part 1. 

— J. Bombay nat. Hist. Soc., Bombay, 41 (4), pp. 742-764, 9 
pis. (Including Rajasthan.) 

295. * Mccann, C. 1941. Curious nesting site of the Redwattled Lap¬ 

wing ( Lobivanellus indicus Bodd.).— J. Bombay nat. 

Hist. Soc., Bombay, 42 (2), pp. 441-442, 1 photo. (Observed at 
Ghosarana station yard, Alwar, Rajasthan.) 

296. * Mccann, C. 1942. A ‘ busman’s ’ holiday in the Abu hills.— J. 

Bombay nat. Hist. Soc., Bombay, 43 (2), pp. 206-217, 1 pi. 

297. * Mccann, C. 1943. The rains come to the Abu hills.— J. Bombay 

nat. Hist. Soc., Bombay, 43 (4), pp. 641-647, 1 pi. (Insects, 
Birds, Reptiles.) 

298. * Meaden, A. A. 1928. Recovery from the bite of a phoors 

{Echis carinata ).— J. Bombay nat. Hist. Soc., Bombay, 32(4), 
pp. 800-801. (Nasirabad, Rajasthan.) 

—. Menon, C. B. 1958.— See Krishna, D. and Menon, C. B. 1958. 

—. Menon, P. K. B. 1956. —See Mathur, S. N., Menon, P. K. B. 
and Rao, S. R. V 1956. 

—. Menon, P. K. B. 1961.— See Datta Gupta, A. K., Menon, P. K. B, 
Nair, C. K. G. and Dass, C. R. 1961. 

—. Menon, R. D. 1953.—See Rattanlal and Menon, R. D. 1953. 

299. Meyrick, E. 1911. Descriptions of Indian Microlepidoptera. 

Part 14.— J. Bombay nat. Hist. Soc., Bombay, 21 (1), pp. 104-131. 
(Ajmer, p. 126.) 

300. * Misra, K. S. 1950. Sexual dimorphism in Labeo boggut (Sykes). 

— J. zool. Soc. India, Calcutta, 2 (2), pp. 91-92, 1 p. (Including 
Rajasthan.) 

301. Misra, P. L. 1960#. Incidence of Opalinid infections in certain 

monitor lizards.— J. zool. Soc. India, Calcutta, 12 (2), pp. 201-208. 
(Varanus monitor Linn., also from Bikaner, Rajasthan.) 

302. Misra, P. L. 19606. A note on the common monitor, Varanus 

monitor Linn.— J. Bombay nat. Hist. Soc., Bombay, 57 (3), pp. 
669-670. (Including Rajasthan.) 

—. Misra, S. D. 1952.— See Roonwal, M. L. and Misra, S. D. 1952- 
—. Mital, V P. 1962. —See Bhatia, D. R. and Mital, V P. 1962. 

303. * Moidart. 1895. A turtle killing a crocodile.— J. Bombay nat.. 

Hist. Soc., Bombay, 10 (1), pp. 153-154. (Observed in Alwar,. 
Rajasthan.) 
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304. * Moona, J. C. 1962. Notes on fishes from Bharatpur District, 

Rajasthan.— Rec. Indian Mus., Delhi, 58 (2) [1960], pp. 59-66. 

305. Moore, J. C. 1960. Squirrel geography of the Indian subregion.— 

Syst. Zool., New York, 9, pp. 1-17. 

—. Moore, J. P. 1927 .—See Harding, W. A. and Moore, J. P. 1927. 

306. Morley, C. 1913 .—The Fauna of British India, including Ceylon 

and Burma. Hymenoptera. Vol. 3. Ichnuumonidae .] : /. Ichneu- 
mones Deltoidei. xxxvi + 532 + 4 (unnumbered) pp., 1 pi. 
(col.).—London (Taylor & Francis Ltd.). 

—. Morrison-Scott, T. C. S. 1951 .—See Ellerman, J. R. and 
Morrison-Scott, T. C. S. 1951. 

307. * Muir, G. B. F. 1916. Buzzard (Buteo desertorum ) and shrike 

(Lanius sp.).— J. Bombay nat. Hist. Soc., Bombay, 24 (3), pp. 
596-597. (Ajmer, Rajasthan.) 

—. Munshi, S. 1960 .—See Datta Gupta, A. K. and Munshi, S. 
1960. 

—. Munshi, S. 1961 .—See Datta Gupta, A. K., Kundu, H. L. and 
Munshi, S. 1961. 
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—. Nair, C. K. G. 1961.— See Datta Gupta, A. K., Menon, P. K. B., 
Nair, C. K. G. and Dass, C. R. 1961. 

—. Nanda, P. C. 1960.— See Faruqi, S. A., Bump, G., Nanda, P. C. 
and Christensen, G. C. 1960. 

307 a. * Narayan. S. 1961. Composition of skin follicle population 
in seven Rajasthan sheep breeds.— Nature, London, 191 (4793), 
pp. 1115-1116. 

308. Niceville, L. D, 1891. On new and little-known butterflies from 

the Indo-Malayan Region.— J. Bombay nat. Hist. Soc., Bombay, 
6(3), pp. 341-398, 2 pis. (Including Rajasthan.) 

309. Nurse, C. G. 1903. New species of Indian Hymenoptera.— 

J. Bombay nat. Hist. Soc., Bombay, 15 (1), pp. 1-18. (Including 
Mt. Abu, Rajasthan.) 

310. Nurse, C. G. 1904. New species of Indian Hymenoptera. Apidae. 

— J. Bombay nat. Hist. Soc., Bombay, 15 (4), pp. 557-585. (In¬ 
cluding Mt. Abu, Rajasthan,- pp. 568-569.) 

311. Nurse, C. G. 1909. New and little-known Indian Hymeno¬ 

ptera.— J. Bombay nat. Hist. Soc., Bombay, 19 (2), pp. 510-517. 
(Including Rajasthan.) 


O 

312. Oates, E. W. 1889. The Fauna of Brtish India, including Ceylon 
and Burma. Birds. Vol. 1, xx -f- 556 pp. (4 unnumbered pages 
on pp. 3, 4, 5., 6) -London (Taylor & Francis Ltd.). 



350 


Records of the Zoological Survey of India 


313. Oates, E. W. 1890. The Fauna of British India, including Ceylon 

and Burma. Birds. Vol. 2, x 408 -f- 2 (unnumbered) pp.— 
London (Taylor & Francis Ltd.). 

314. * Oliver, H. D. 1903. A snake and a fish.— J. Bombay nat. Hist. 

Soc., Bombay, 14 (1), p. 142. (Mt. Abu, Rajasthan.) 


P 

—. Pant, G. D. 1953.— See Roonwal, M. L. and Pant, G. D. 1953. 

315. Patel, R. C. and Kulkarny, H. L. 1956. Biology of the Pumpkin 

Catterpiller, Margaronia indica Saund. (Pyralidae : Lepidoptera). 
— J. Bombay nat. Hist. Soc., Bombay, 54(1), pp. 118-127. (Also 
from Rajasthan.) 

—. Pathak, P. K. 1962. — See Kushwaha, K. S., Sharma, J. S. 
Sharma, L. S. and Pathak, P. K. 1962. 

316. Pocock. R. I. 1895. The species of Galeodidae inhabiting India 

and Ceylon.— J. Bombay nat. Hist. Soc., Bomba) 9 (4), pp. 
438-452, 2 pis. (Also Bikaner, Rajasthan.) 

317. Pocock, R. I. 1900. The Fauna of British India, including Ceylon 

and Burma. Arachnida. xii 4-280 -f 2 (unnumbered) pp.— 
London (Taylor & Francis Ltd.). 

318. Pocock, R. I. 1963.—The foxes of British India.— J. Bombay 

nat. Hist. Soc., Bombay, 39 (1), pp. 36-57. (Including Rajasthan.) 

319. Pocock, R. I. 1937.—The mongoose of British India, including 

Ceylon and Burma.— /. Bombay nat. Hist. Soc., Bombay, 39(2), 
pp. 211-245. (Including Rajasthan.) 

320. Pocock, R. I. 1939.— The Fauna of British India, including Ceylon 

and Burma. Mammalia (Second Edition). Vol. 1. Primates 
and Carnivora (in part), Families Felidae and Viverridae. xxxiv 
-f- 464 + 6 pp., 31 pis. 1 flgd. map.—London (Taylor & Francis 
Ltd.). 
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descriptions of two new subspecies.— J. Bombay nat. Hist. Soc., 
Bombay, 41 (3), pp. 514-517. (Including Rajasthan.) 

322. Pocock, R. I. 1941. The Fauna of British India, including Ceylon 

and Burma. Mammalia (Second Edition). Vol. 2. Carnivora 
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xii -f 504 6 pp., 12 pis., 1 flgd. map.—London (Taylor & 

Francis Ltd.). 

323. * Prakash, I. 1953c. Cannibalism in hedgehogs.— J. Bombay 

nat. Hist. Soc., Bombay, 51 (3), pp. 730-731. (Pilani, Rajasthan.) 

324. * Prakash, I. 19536. Additions to recorded food items of the 

Bull Frog (Rana tigrina ).— J. Bombay nat. Hist. Soc., Bombay, 
51 (3), pp. 750-751. (Observed in Pilani, Rajasthan.) 

325. * Prakash, J. 1954. Swimming and locomotion of captive hedge¬ 

hogs.— J. Bombay nat. Hist. Soc., Bombay, 52 (2 & 3), pp. 484- 
585. (Rajasthan.) 
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52(4), pp. 921-922. (Observed at Jodhpur, Rajasthan.) 

327. *Prakash, I. 19556. Cannibalism in hedgehogs. — J. Bombay nat . 

Hist. Soc., Bombay, 52 (4), pp. 922-923. (Jodhpur, Rajasthan.) 

—. Prakash, I. 1955c.— See Bhandari, M. M. and Prakash, I. 1955. 
— . Prakash, I. 1955 d. — See Krishna, D. and Prakash, I. 1955a. 

—. Prakash, I. 1955c.— See Krishna, D. and Prakash, I. 19556. 

— . Prakash, I. 1955/.— See Krishna, D. and Prakash, I. 1955c. 

— . Prakash, I. 1955g.— See Krishna, D. and Prakash, I. 195 5d. 

— . Prakash, I. 19556.— See Krishna, D. and Prakash, I. 1955c. 

—. Prakash, I. 1955/.— See Krishna, D. and Prakash, I. 1955/. 
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J. Bengal nat. Hist. Soc., Darjeeling, 28 (1-2), pp. 1-7. 

329. * Prakash, I. 19566. Additions to the list of mammals of Rajas¬ 

than desert.— J. Bengal nat. Hist. Soc., Darjeeling, 28(4), pp. 169- 
170. 

330. * Prakash, 1.1956c. Studies on the ecology of desert hedgehogs.— 

Proc. Rajasthan Acad. Sci., Pilani, 6, pp. 24-30. (Jaipur, Rajas¬ 
than.) 

— . Prakash, I. 195 (id.—See Krishna, D. and Prakash, I. 1956. 

331. *. Prakash, I. 1958a. Extinct and vanishing mammals from the 

desert of Rajasthan and the problem of their preservation.— 
Indian For., Dehra Dun, 84 (10), pp. 642-645. 

332. * Prakash, I. 19586. Study of vertebrates in the Indian desert.— 

Turtox News, Chicago, 36 (11), p. 266. 

333. * Prakash, I. 1958c. The breeding season in the Rhesus monkey, 

Macaca mullata (Zimmerman), in Rajasthan.— J. Bombay nat. 
Hist. Soc., Bombay, 55 (1), p. 154. 

333a. * Prakash, I. 1958 d. Food of the desert mammals.— Proc. 45th 
Indian Sci. Congr., Calcutta. Pt. 3 (Abstracts), p. 380. 

334. * Prakash, I. 1959a. Food of some Indian desert mammals.— 

J. biol. Sci., Bombay, 2 (2), pp. 100-109. 

335. * Prakash, I. 19596. Destruction of vegetation by desert animals 

in Rajasthan.— Indian For., Dehra Dun, 85(4), pp. 251-253. 

336. * Prakash, 1.1959c. Hypertrophy of the bullae tympanicae in the 

desert mammals.— Sci. & Cult., Calcutta, 24 (12), pp. 580-582. 

337. * Prakash, I. 1959/. Food of certain insectivores and rodents in 

captivity.— Univ. Rajasthan Stud. (Biol. Sci.), Jaipur, (B) 4, 

pp. 1-18. 

338. * Prakash, I. 1959c. Checklist of the mammals of Rajasthan 

desert.— Univ. Rajasthan Stud. (Biol. Sci.), Jaipur, (B) 6, pp. 30-56. 

339. * Prakash, I. 1959/ Foods of the Indian False Vampire.— J. 

Mammal., Baltimore, 40 (4), pp. 545-547. (Jodhpur, Rajasthan .} 
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340. * Prakash, I. 1959 g. Calotes lizard occupying bird‘s nest—J. 

Bombay nat. Hist. Soc., Bombay, 56(3), pp. 639-640. (Jodhpur, 
Rajasthan.) 

340a. * Prakash, 1.1959 h. Taxonomic studies on the bats of the desert 
of Rajasthan.— Proc. 46th Indian Sci. Congr ., Calcutta, Pt. 3 
(Abstracts), pp. 411-412. 

3406. * Prakash, I. 1959/. Mammalian associations in the desert of 
Rajasthan.— Proc. 46 th Indian Sci. Congr., Calcutta, Pt. 3 (Abs¬ 
tracts), pp. 412-413. 

341. * Prakash, I. 1960a. Shikar in Rajasthan.— Cheetal , Dehra Dun, 

2 (2), pp. 68-72. 

342. * Prakash, I. 1960 b. Breeding of mammals in Rajasthan desert. 

India.— J. Mammal ., Baltimore, 41 (3), pp. 386-389. 

343. * Prakash, I. 1960c. Bats as a storm signal.— J. Bombay nat. 

Hist. Soc., Bombay, 57 (1), p. 216. (Observed in Jaipur, Rajas¬ 
than.) 

344 * Prakash, I. 1960d. New mammal records and zoogeography 
of mammals in Rajasthan desert.— Proc. 47th Indian Sci. Congr., 
(Calcutta, 1960), Pt. 3 (Abstracts), Calcutta, pp. 488-489. 

—. Prakash, I. 1960c. See Krishna, D. and Prakash, I. 1960a. 

— . Prakash, I. 1960/. See Krishna, D. and Prakash, I. 19606. 

344a. * Prakash I. 1961a. Some observations on the monkeys of 
Jaipur.— Proc. 48th Indian Sci. Congr., Calcutta, Pt. 3 (Abstracts), 
pp. 436-437. 

3446. * Prakash, I. 19616. Die Saugetiere der Rajasthan wuste in 
Indien.— Natur u. Volk, Frankfurt, 91 (12), pp. 443-448. 

345. * Prakash, I. 1962a. Group organization, sexual behaviour and 

breeding season of certain Indian monkeys.—/op. J. Ecol., 
Tokyo, 12 (3), pp. 83-86. 

346. * Prakash, I. 19626. Ecology of the gerbils of the Rajasthan 

desert, India.— Mammalia, Paris, 26 (3), pp. 311-331. 

347. * Prakash, I. 1963a. Taxonomic and biological observations on 

the bats of the Rajasthan desert.— Rec. Indian Mus., Delhi, 

59 ( 1 & 2)[1961], pp. 149-170. 

348. * Prakash, I. 19636. Taxonomical and ecological account of the 

mammals of Rajasthan desert.— Ann. Arid Zone, Jodhpur, 1(2), 
pp. 142-162. 

349. * Prakash, I. and Sharma, S. C. 1955a. Nematodes and hedgehog 

mortality.— J. Bombay nat. Hist. Soc., Bombay, 53 (1), p. 123. 
(Jodhpur, Rajasthan.) 

350. * Prakash, I. and Sharma, S. C. 19556. Obstruction in a fowl’s 

stomach.— J. Bombay nat. Hist. Soc., Bombay, 53 (2), p. 286. 
(Observed in Jodhpur Rajasthan.) 
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351. * Prakash, I. and Sharma, S. C. 1955c. Strange behaviour of 

bats.—/. Bombay nat. Hist. Soc., Bombay, 53 (4), pp. 688-689. 
(Rajasthan.) 

352. * Prakash, I. and Srivastava, R. 1955. Nature’s control of 

locusts.—/. Bengal nat. Hist. Soc., Darjeeling, 27 (3), pp. 95-96. 
(Rajasthan.) 

353. * Pramanik, S. K. and Hariharan, P. S. 1952. The climate of 

Rajasthan.— Bull, nation. Inst. Sci. India, New Delhi, No. 1, 
pp. 167-178. 

354. * Prasad, K. N. 1961. Decapoda Crustacea from the Fuller’s 

earth deposits of Kapurdi, Rajasthan.— Indian Mining, Calcutta, 
15, p. 435 (Abstract). 

355. * Prater, S. H. 1926. On the occurrence of Pallas’ Sandgrouse 

{Syrrhaptes paradoxurus) within Indian limits.— J. Bombay nat. 
Hist. Soc., Bombay, 31 (2), p. 522, 1 pi. (Shot in Bikaner, 
Rajasthan.) 

356. * Prater, S. H. 1931. The migration of the white stork ( Ciconi - 

ciconia )•— J. Bombay nat. Hist. Soc., Bombay, 35 (2), p. 459. 
(A leg collected in Bikaner, Rajasthan.) 

357. Prater, S. H. 1948. The, Book of Indian Animals. xxxii-f 

263 pp., 1 map, 176 pis.—Bombay (Bombay Nat. Hist. Soc.). 

358. * Prater, S. H., Ali, S. and Setna, S. B. 1948. Occurrence of the 

Laggar Falcon (Falco jugger Gray) at Mt. Abu—a correction 
and nesting of the Shahin Falcon {Falco peregrinus peregrinator 
Sundevall) at Mt. Abu.— J. Bombay nat. Hist. Soc., Bombay 
47 (4), pp. 743-744. 

359. Preston, H. B. 1915. The Fauna of British India, including Ceylon 

and Burma. Mollusca. (Freshwater Gastropoda and 
Pelecypoda.). xx+244+2 (unnumbered) pp.—London (Taylor 
& Francis Ltd.). 

360. Pruthi, H. S. 1951c. The Desert Locust cycle in 1940-46 in 

India. Its progress and control.— Mem. ent. Soc. India, New 
Delhi, No. 2, 4+109 pp., 9. pis. (maps). 

361. Pruthi, H. S. 19516. The Desert Locust cycle of 1940-46 in 

India. Its progress and control. —Indian J. Ent., New Delhi 
12 (1) [June 1950], pp. 67-98 ; 12 (2) [Dec. 1950], pp. 191-232. * 

362. Pruthi, H. S. 1951c. Origin of a fresh cycle of the Desert Locust 

and its progress in India (1949-50).— Indian J. Ent., New Delhi 
13, pp. 87-93, 1 pi. 

363. * Pruthi, H. S. and Bhatia, D. R. 1952c. Peculiarities of the 

insect fauna of the Rajasthan desert and the share of insects in 
the maintenance of the desert.— Bull, nation. Inst. Sci. India 
New Delhi, No. 1, pp. 241-245. '** 

364. Pruthi, H. S. and Bhatia, D. R. 19526. The Desert Locust and 

its control.—/. Bombay nat. Hist. Soc., Bombay, 50 (4). dd 13d 
740, with 3 pis. (one col.). 
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365. * Radcliffe, S. D. 1903. Parasites in peregrine falcons.— J, 
Bombay nat. Hist. Soc., Bombay, 15 (2), pp. 365-366. (Kotra, 
Rajasthan.) 

366 p^Ramakrishna , G. 1951. Notes on some Indian Potamonid, 
Crabs (Crustacea : Decapoda).— Rec. Indian Mus ., Delhi, 48 (2), 

pp. 89-92. (Including Rajasthan.) 

—. Rao, S. R. V. 1956.—See Mathur, S. N., Menon, P. K. B. and 
Rao, S. R. V. 1956. 

—. Rao, V. R. 1960.— See Glaessner, M. F. and Rao, V. R. 1960. 

367. Rao, Y Ramachandra. 1934a. A short Report on the Work 

done by the Locust Research Staff under the Locust Research 
Entomologist to the Imperial Council of Agricultural Research 
at Karachi during the Year 1933. 32 pp.—New Delhi (Govt. 
India Press). 

368. Rao, Y. Ramachandra. 1934 b. Summary of locust research 

work carried on the North-West India under the auspices of the 
Imperial Council of Agricultural Research, Simla.— Proc. 3rd int. 
Locust Conf. 0 London, 1934), London, App. 14, pp. 134-139. 

369. Rao, Y. Ramachandra. 1935a. A Report of the Work done by 

the Locust Research Staff under the Locust Research Entomologist 
to the Imperial Council of Agricultural Research at Karachi during 
the Year 1934. 42 pp.—New Delhi (Govt. India Press). 

370. Rao, Y. Ramachandra. 19356. Locust research work in India.— 

Curr. Sci., Bangalore, 4 (1), pp. 9-13. 

371. Rao, Y. Ramachandra. 1935c. A note on the locust position in 

North-West India and Baluchistan during the current year 1935. 
Curr. Sci., Bangalore, 4 (5), pp. 325-326. 

372. Rao, Y. Ramachandra. 1936a. A Report of the Work done by 

the Research Staff under the Locust Research Entomologist to the 
Imperial Council of Agricultural Research at Karachi during the 
Year 1935. 102 pp.—New Delhi (Govt. India Press). 

373. Rao, Y Ramachandra. 1936 b. The locust incursion of 1935 in 

North-West India—its significance in the study of the locust 
problem. —Indian J. Agric. Sci., Delhi, 6 (5), pp. 1031-1053,2 maps. 

374. Rao, Y Ramachandra. 1937a. A Report of the Work done by 

the Research Staff under the Locust Research Entomoligist to the 
Imperial Council of Agricultural Research at Karachi durihg the 
Year 1936. 161 pp.—New Delhi. 

375. Rao, Y Ramachandra. 19376. A study of migration among 

the solitaries of the Desert Locust ( Schistocerca gregaria Forsk).— 
Proc. 4th int. Locust Conf. (Cairo, 1936), Cairo, App. 10, 14 pp. 

376. Rao, Y. Ramachandra. 1938a. A Report of the Work done by 

the Research Staff under Locust Research Entomologist to the 
Imperial Council of Agricultural Research during the Year 1937.. 
ii+62 pp.—New Delhi. 
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1938.— C. R. 5e Conf. int. Res. Antiacridiennes {Bruxelles, 1938), 
Brussels, pp. 238-247. 

378. Rao, Y Ramachandra. 1938c. A preliminary note on a study of 

locust infestations in North-West India since 1863 in relation to 
sunspot cycles.— C. R. 5e Conf. int. Res. Antiacridiennes (Bruxelles, 
1938), Brussels, pp. 252-257. 

379. Rao, Y Ramachandra. 1941a. Seme observations on the 

periodicity of locust'invasions in India.— Indian J. Ent., New Delhi, 
2 (2) [1940], pp. 193-199. 

380. Rao, Y Ramachandra. 19416. Some observations on the 

periodicity of locust invasions in India.— Proc. 28th Indian Sci. 
Congr. (Benaras, 1941), Pt. 2, Presid. Address, Sec. Entom., 
Calcutta, pp. 211-237. Also in Indian J. Ent., New Delhi, 
2 (2) [1940], 1941, pp. 193-199. 

381. Rao, Y Ramachandra. 1941c. A list of some of the more 

common plants of the desert areas of Sind, Baluchistan, Raj- 
putana, Kathiawar and South-West Punjab, with their various 
local names as far as available.— Misc. Bull. Imp. Come. Agric. 
Res. [India], Delhi, No. 43, ii-f-1 (errata)+45 pp., 3 pis. 

382. Rao, Y Ramachandra. 1942. Some results of studies on the 

Desert Locust ( Schistocerca gregaria Forsk.) in India.— Bull, 
ent. Res., London, 33 (4), pp. 241-265. 

383. Rao, Y Ramachandra, 1960. The Desert Locust in India, xxi-f 

721 pp., 25 test-figs., 59 pis.—New Delhi (Indian Counc. Agric. 
Res., Monogr. No- 21). 

384. *Rastogi, S. C. 1960. The anatomy of the digestive system of 

Lygaeus pandurus Scop. (Heteroptera : Lygaeidae).— Proc. 
Rajasthan Acad. Sci., Pilani, 7, pp. 29-37. (Pilani, Rajasthan.) 

385. *Rastogi S. C. 1961. The anatomy of the digestive organs of 

Sphaerodema rusticum Fabr. (Heteroptera : Belostomatidae).— 
Proc. Rajasthan Acad. Sci., Pilani, 8 (1 & 2), pp. 60-78. (Pilani, 
Rajasthan.) 

386. Rattanlal and Menon, R. D. 1953. Catalogue of Indian Insects. 

Part 27. Isoptera. pp. 2-J-l—94.—Delhi (Govt. India Publ.). 

386a. *Raychaudhury, D. N. and Ghosh, A. K. 1959. Aphids of 
Rajasthan.— Proc. 46th Indian Sci. Congr., Calcutta, Pt. 3 (Abs¬ 
tracts), p. 395. 

387. * Remington, G. L. 1912. A kite’s larder.— J. Bombay nat. Hist. 

Soc., Bombay, 21 (3), p. 1082. (Observed in Bandikui, Rajas¬ 
than.) 

388. Ripley, S. D. 1952.^Vanishing and extinct bird species of India.— 

J. Bombay nat. Hist. Soc., Bombay, 52 (4), pp. 902-906, 2 col- 
pis. (Includin c Rajasthan.) 
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389. *Rollo, C. G. 1907. Recovery from a cobra bite.— J. Bombay 

nat. Hist. Soc., Bombay, 17 (3), pp. 811-812. (Observed in 
Ajmer, Rajasthan.) 

390. Roonwal, M. L. 1937. The life of a locust.—Govt. College 

(Ajmer) Mag., Centenary Souvenir (1836-1936), Ajmer, pp. 35-40. 

390a. Roonwal, M. L. 1950. Preservation of wild-life in Indian 
forests. A plea for National Parks.— Indian Forester , Dehra 
Dun, 76 (2), pp. 63-66, 2 pis. 

391. Roonwal, M. L. 1954. A brief review of the progress of ento¬ 

mology in India during the period 1938-1950, together with a 
bibliography.— Mem. ent. Soc. India, New Delhi, No. 3, pp. 
1-119. 

392. Roonwal, M. L. 1956. Entomology. In : Progress of Science 

in India ; 1938-1950. (Ed. by H. S. Rao). Section VI. Zoology. 
Subsection II. Entomology, pp. 50-91.—New Delhi. (National 
Inst. Sci. India.) [Advance reprint, pp. 1-42, issued 1955.] 

393. Roonwal, M. L. 1958. Recent work on termite research in 

India (1947-57).— Trans. Bose Res. Inst., Calcutta, 22, pp. 77-100. 
(4 pis. See p. 84, for Rajasthan.) 

394. *Roonwal, M. L. 1959a. Ostrich breeding in Bikaner (Rajas¬ 

than.)— Abstracts of papers, 1st All-India Congr. Zool., (Jabalpur, 
Oct. 1959), Calcutta, Section 1, No. 7, p. 4. (Full paper in Proc., 
pt. 2, 1962, pp. 24-29.) 

395. Roonwal, M. L. 1959b. Biology and ecology of oriental termites 

(Isoptera). No. 4. The dry-wood termite, Coptotermes heimi 
(Wasm.), in India.— J. Bombay nat. Hist. Soc., Bombay, 56 (3), 
pp. 511-523, 3 pis. (Including Rajasthan.) 

396. Roonwal, M. L. 1961. Bibliographia Acrididiorum. A biblio¬ 

graphy of the Orthopterous insects of the family Acrididae 
(comprising the short-horned grasshoppers and locusts) from 
the earliest times to the end of 1954 (with some additions for 
1955-57).— Rec. Indian Mus., Delhi, 56 (1-4) [1958], ix+611, 
pp., 1 pi. 

397. Roonwal, M. L. 1962a. Recent developments in termite sys- 

tematics (1949-60). In : Termites in the Humid Tropics (Proc. 
New Delhi Sympos., 4-12 Oct., 1960), pp. 31-43, 1 pi. (PI. 1).— 
Paris (UNESCO). 

398. * Roonwal, M. L. 19626. Ostrich breeding in Bikaner (Rajas¬ 

than, India).— Proc. 1st All-India Congr. Zool (Jabalpur, 1959), 
Pt. 2 (Sci. Pap.), Calcutta, pp. 24-29, 3 pis. (Abstract in Abst. 
Pap. 1959, p. 4.) 

399. *Roonwal, M. L. and Bhanotar, R. K. (1966) Studies in intra¬ 

specific variation. Part XI. Morphometric characters, sex- 
ratios and eye-stripes in the 1955-population of the Desert 
Locust, Schistocerca gregaria, in India.'— Rec. Indian Mus., 
Delhi, 60 (1 & 2), [1966] pp. 1-80, 18 Tables, 7 pis. 

400. * Roonwal, M. L. and Bose, G. 1960. A new termite, Psammo- 

termes rajasthantcus sp. nov., from Rajasthan, India.— Sci. & 
Cult., Calcutta, 26 (1), pp. 38-39. 
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401. *Roonwal, M. L. and Bose, G. 1962. A redescription of 

the Indian termite, Odontotermes bellahunisensis Holmg. & 
Holmg., with description of a new subspecies from Rajasthan.— 
J. Bombay nat. Hist. Soc., Bombay, 58 (3) [Dec. 1961], pp. 580- 
594, 2 pis. 

402. * Roonwal, M. L. and Bose, G. 1963. An African genus, Psammo- 

termes, in Indian termite fauna, with fuller description of the 
new species P. rajasthanicus from Rajasthan, India.— Rec. Indian 
Mus, Delhi, 58 (3 & 4) [1960], pp. 151-158, 2 pis. 

403. *Roonwal, M.L. and Bose, G. 1964. Termite fauna of Rajas¬ 

than, India.— Zoologica , Stuttgart, 113, iv+58pp., 9 pis. (on 
5 pages). 

404. Roonwal, M. L. and Chhotani, O. B. 1962. Monograph of 

the Indian Species of the Termite Genus Coptotermes. ix-j-115, 
pp., 18 pis.—New Delhi (Indian Counc. Agric. Res.., Entom. 
Monogr. No. 2). 

405. Roonwal, M. L ., Chhotani, O. B. and Bose, G. 1962. Some 

recent zoogeographical findings in Indian termites. In : Termites 
in the Humid Tropics (Proc. New Delhi Sympos., 4th to 12th Oct., 
1960), pp. 51-54, 1 pi. (PI. 2).—Paris (UNESCO). 

406. * Roonwal, M. L. and Misra, S. D. 1952. Variability in a 

sample of Desert Locust population taken from a swarm ip the 
Rajputana Desert, India, in 1950, the second year of a swarming 
cycle, together with a discussion on the dynamics of phase-trans¬ 
formation. —Indian J. Ent., New Delhi, 14 (2), pp. 112-126. 

407. Roonwal, M. L. and Pant, G. D. 1953. A Systematic Catalogue 

of the Main identified Entomological Collection at the Forest 
Research Institute, Dehra Dun. Part 9. Order Isoptera.— 
Indian For. Leafl. (Ent .), Delhi, No. 121 (3), pp. 40-60. ( See 
p. 47, Rajasthan.) 

408. Roonwal, M. L and Sen-Sharma, P. K. 1960. Contributions 

to the Systematics of Oriental Termites, xiv+406 pp., 46 text- 
figs., 65 pis.—New Delhi. (Indian Counc. Agric. Res., Entom. 
Monogr. No. 1.) (Including Rajasthan.) 

409. *Ryley, K. V 1914. Bombay Natural History Society’s Mammal 

Survey of India, Burma and Ceylon. No. 12.— J. Bombay nat. 
Hist. Soc., Bombay, 22 (4), pp. 684-699. (Including Rajasthan.) 

S 

409fl. *Samnotra, K. G. 1961. Insecticide susceptibility status of A » 
culicifactes in representative areas of Maharashtra, Gujarat 
and Rajasthan States.— Bull nation. Soc. Indian Mai. Mosq 
Dis ., Delhi (?), 9 (5-6), pp. 417-320, 

410. Sankhla, K. S. [Kailash Singh]. 1958. Ghana: Rajasthan's 

bird sanctuary.— Indian For., Dehra Dun, 84 (1), pp. 50-53. 

— . ♦Sankhla, K. S. 1959.— See Sen, N. N. and Sankhla, K. S. 
1959. 

411. ♦Sankhla, K. S. [No uaie-1962 a. ?]. Birds of Rajasthan [4 

coloured photo postcards, with text on reverse.]—Jaipur (School 
Broadcast Listner’s League, All-India Radio, Jaipur). 
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412. Sankhla, K. S. 19626. Wie ich Tiger fange .—Das Tier , Stuttgart 

& Bern, 1st Oct. 1962 issue, pp. 4-6. 

—. Sankhla, K. S. 1962c. —See Sen, N. N. and Sankhla, K. S. 
1962. 

413. *Sankhla, K. S. 1963. Wild life conservation in Rajasthan — 

Indian For., Dehra Dun, 89 (2), pp. 117-124, 2 pis. 

—. Scott, F. B. 1937 .—See Bell, T. R. D. and Scott, F. G. 1937. 

414. *Sen, M. N. 1959. The present status of the Indian lynx.— J> 

Bombay nat. Hist. Soc., Bombay, 56 (2), p. 317. (Observed 
in Rajasthan.) 

415. *Sen, N. N. and Sankhla, K. S. 1959. Wild life of Rajasthan : 

A study in ecology .—Abstracts of Papers 1st All-India Congr. 
Zool., Calcutta, p. 23. (Fuller paper in Proc., Pt. 2, 1962, pp. 
258-268, 5 pis.) 

416. *Sen, N. N. and Sankhla, K. S. 1962. Wild life of Rajasthan : 

A study in ecology.— Proc. 1st All-India Congr. Zoo. (Jabalpur, 
1959), Pt. 2 (Sci. Papers), Calcutta, pp. 258-268,. 5 pis. (Mam¬ 
mals, birds, reptiles). 

—. Sen-Sharma, P. K. 1960 .—See Roonwal, M. L. and Sen- 
Sharma, P. K. 1960. 

—. Setna, S. B. 1948 .—See Prater, S. H., Ali, S. and Setna, S. B. 
1948. 

—. Sharma, J. C. 1961 .—See Kusjiwaha, K. S., Sharma, J. C. 
and Sharma, L. S. 1961. 

—. Sharma, J. C. 1962a .—See Kushwaha, K. S., Sharma, J. C. 
and Sharma, L. S. 1962a. 

—. Sharma, J. C. 19626 .—See Kushwaha, K. S., Sharma, J C. 
and Sharma, L. S. 19626. 

—. Sharma, J. S. 1962 .—See Kushwaha, K. S., Sharma, J. S., 
Sharma, L. S. and Pathak, P. K. 1962. 

—. Sharma, L. S. 1961a .—See Kushwaha, K. S., Sharma, J. C, 
and Sharma, L. S. 1961. 

—. Sharma, L. S. 19616 .—See Kushwaha, K. S. and Sharma, 
L. S. 1961a. 

—. Sharma, L. S. 1961c. —See Kushwaha, K. S. and Sharma, 
L. S. 19616. 

—. Sharma, L. S. 1962 a.—See Kushwaha, K. S., Sharma, J. C. 
and Sharma, L. S. 1962a. 

—. Sharma, L. S. 19626 .—See Kushwaha, K. S., Sharma, J. C. 
and Sharma L. S. 19626. 

—. Sharma, L. S. 19626 .—See Kushwaha K. S., Sharma, J. S. 
Sharma, L- S. and Pathak, P. K. 1962. 

416a. *Sharma, M. I. D , Krishnamurthy, B. S. and Singh, N. N. 
1958. Note on cne susceptibility to DDT of houseflies of Delhi 
and Rajasthan .—Indian J. Malar., Delhi, 12 (3), pp. 203-207. 
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4166. *Sharma, T. R., Datta Gupta, A. K. and Kundu, H. L. 1959. 
Occurrence of the Indian pea-leaf miner, Phytomyza atricornis- 
Meigen (Agromyzidae, Diptera), at Pilani (Rajasthan).— Proc 
46th Indian Sci. Congr., Calcutta, Pt. 3 (Abstracts), p. 397. 

—. Sharma, S. C. 1955a.— See Prakash, I. and Sharma, S. C. 
1955a. 

—. Sharma, S. C. 19556.— See Prakash, I. and Sharma, S. C. 
19556. 

—. Sharma, S. C. 1955c.— See Prakash, I. and Sharma, S.C, 1955c. 

417. Shivrajkumar, Y S. 1949. Occurrence of the woodcock ( Scolo - 

pax rusticola L.) at Mount Abu.— J. Bombay nat. Hist. Soc., 
Bombay, 48 (3), P. 585. 

—. *Sidhu, N. S. 1957.— See Mathur, S. N. and Sidhu, N. S. 
1957. 

418. *Sidhu, N. S. 1959. Identification of certain Crustaceans collec¬ 

ted from rainwater pools near Pilani, Rajasthan.— J Bombay 
nat. Hist. Soc., Bombay, 56 (1), p. 159. 

—. Sikka, H. L. 1956. —See Bhatia, D. R. and Sikka, H , L. 1950. 

419. *Simmons, R. M. 1930. Migration of the Pied Crested Cuckoo 

(Coccystes jacobinus). — J. Bombay nat. Hist. Soc., Bombay, 3* 
0), PP- 252-253. (Observed in Ajmer, Rajasthan.) 

420. Simmons, R. M. 1948a. The movements of the Rosy Pastor in 

India.— J. Bombay na . Hist. Soc., Bombay, 47 (3), p. 547. (Obser¬ 
ved in Rajasthan.) 

421. *Simmons, R. M. 19486. On the occurrence of the Black-headed 

Cuckoo-shrike (Lalage sykesii ) at Ahmedabad, Abu Road, and 
Ajmer.— J. Bombay nat. Hist. Soc., Bombay, 47 (4), pp. 734-736. 

421a.*SiNGH, Charan. 1958. Indian house sparrow as an enemy of 
the Desert Locust.— Curr. Sci., Bangalore, 27 (12), pp. 502-503. 
(Bikaner, Rajasthan.) 

—. *Singh, Charan. 1960.— See Singh, G. and Singh, Charan. 
1960. 

422 .*Singh, Gambhir. 1952. The Rajputana Desert : Geojgraphy. 
— Bull, nation. Inst. Sci. India , New Delhi, No. 1, pp. 151-152. 

423. *Singh, Gurdas. 1951. Incuoalion period of the Desert Locust 

in desert areas of Rajasthan during the monsoon breeding season.— 
Indian J. Ent., New Delhi, 12 (2) [1950], p. 166. 

424. ♦Singh, Gurdas. 1952. Formation of incipient swarms of the 

Desert Locust in 1949.— Indian J. Ent., New Delhi, 13 (2) [1951], 
pp. 109-116. 

425. *Singh, Gurdas, and Bhatia, K. R. 1952. Population density 

of hopper bands of the Desert Locust ( Schistocerca gregarjia 
Forsk.) in different instars.— Indian J. Ent., New Delhi, 14 (2), 
pp. 161-164. 

426. *Singh, Gurdas and Singh, Charan. 1960. The Adjutant Stork> 

Leptoptilos dubius (Gmelin), a destroyer of locusts in Rajasthan.— 
J Bombay nat. Hist. Soc, 9 Bombay, 57 (1), pp. 221--222 
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427. *Singh, Gurdas and Singh, S. 1952. Percentage of mortality bf 

the Desert Locust ( Schistocerca gregaria Forsk) in egg stage.— 
Indian J. Ent ., New Delhi, 14 (2), pp. 165-168. 

— . Singh, J. 1962.— See Bhatia, D.R. and Singh, J. 1962. 

— . Singh, Kailash (=Kailash Singh Sankhla). —See Sankhla, 
K. S. 

— . Singh, N. N. 1958.— See Sharma, M. I. D., Krishnamurthy, 
B. S. and Singh, N. N. 1958. 

—. Singh, P. 1961.— See Bhatia, D. R. and Singh, P. 1961. 

— . Singh, P. 1962a.— See Bhatia, D. R. and Singh, P. 1962a. 

— . Singh, P. 19626.— See Bhatia, D. R. and Singh, P. 19626. 

— . Singh, P. 1962c. — See Bhatia, D. R. and Singh, P. 1962c. 

428. *Singh, S. 1928. Abnormal black buck and a good chinkanr 

head from Bikaner.— J. Bombay nat. Hist. Soc., Bombay, 32 
(2), p. 593, 2 photos. 

429. *Singh, S. 1930. Malformed cheetal head {Axis axis). — J. Bombay 

nat. Hist. Soc., Bombay, 34 (1), p. 245, 1 photo. (Kotah State, 
Rajasthan.) 

— . Singh, S. 1952.— See Singh, Gurdas and Singh, S. 1952. 

— . Singh, S. 1961.— See Bhatia, D. R. and Singh, S. 1961. 

430. *Singh, Sumsher. 1950. Studies on Indian Thysanoptera. II.— 

Rec. Indian Mus., Delhi, 45 (2-3), pp. 201-206. (Also Ajmer, 
Rajasthan.) 

431. *Singh, R. D. 1946. An albino boar.— J. Bombay nat. Hist. Soc.t 

Bombay, 46 (3), pp. 542-543. (Killed in Udaipur, Rajasthan.) 

— . Smart, J. 1940.— See White, R. S., Aubertin, D. and Smart, 
J. 1940. 

432. *Smith, J. M. 1905. Plucky pee-wits.— J. Bombay nat. Hist. Soc., 

Bombay, 16 (3), p. 507. (Observed in Deoli, Rajasthan.) 

433. Smith, M. A. 1931. The Fauna of British India , including Ceylon 

and Burma. Reptilia and Amphibia. Vol. 1. Loricata, Testudines. 
xxviii +186 +4 (unnumbered) pp., 2 pis., 1 map (frontispiece).— 
London (Taylor & Francis Ltd.). 

434. Smith, M. A. 1932. Some notes on the monitors.— J. Bombay, nat. 

Hist. Soc., Bombay, 35 (3), pp. 615-619,1 pi. (Including Rajasthan.) 

435. Smith, M. A. 1935. The Fauna of British India, including Ceylon 

and Burma. Reptilia and Amphibia. Yol. 2. Sauria. xiv + 440+ 
6 (unnumbered) + 5 (unnumbered on p. 399) pp., 1 pi., 2 maps 
(one frontispiece and another at the end)—London (Taylor & 
Francis Ltd.). 

436. Smith, M. A. 1943. The Fauna of British India, Ceylon and Burma , 

including the whole of the Indo-Chinese Subregion. Reptilia and 
Amphibia. Vol. 3. Serpentes. xii + 584 + 6 pp., 1 flgd. map, 
—London (Taylor & Francis Ltd.). 
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437. Southwell, T. 1930 a. The Fauna of British India, including Ceylon 

and Burma. Cestoda. Vol. 1, xxxii + 392 pp., 1 flgd. map.— 
London (Taylor & Francis Ltd.). 

438. Southwell, T. 19306. The Fauna of British India, including Ceylon 

and Burma. Cestoda. Vol. 2, x + 262 pp.—London (Taylor 
& Francis Ltd.). 

438a. *Srivastava, B. K. 1958. A new cutworm pest of potato in 
Rajasthan.— Curr. Sci., Bangalore, 27 (12), pp. 503-504. j 

439. *Srivastava, B. K. 1959a. Insect pests of maize in Rajasthan.— 

J. Bombay nat. Hist. Soc., Bombay, 56(3), pp. 665-668. 

439a. *Srivastava, B. K. 1959 b. Stegobium paniceum (L.) as a pest of 

stored turmeric in Rajasthan and its control by fumigation.— 
Proc., 46th Indian Sci., Congr., Calcutta, Pt. 3 (Abstracts), p. 503. 

4396. *Srivastava, B. K. 1961. Discovery of the Lucerne Weevil, 
Hypera variabilis (Hbst.), from south-east plateau of Rajasthan.— 
Indian J. Ent., New Delhi, 21 (2) (1959), pp. 143-144. 

440. *Srivastava, B. K. and Bhatnagar, S. P. 1960. Insects injurious 

to cotton crop in Rajasthan and suggestions for control of the 
major pests.— Indian Agriculturist, Calcutta, 4 (1), pp. 54-58. 

— . Srjvastava, R. 1955.— See Prakash, I. and Srivastava, R. 1955. 

441. *Stables, R. H. 1923. The occurrence of the mallard {Anasplatyr- 

hyncha ) in Rajputana.— J. Bombay nat. Hist. Soc., Bombay, 29(1), 

p. 111. 

442. Stebbing, E. P. 1903. Insect life in India and how to study it, 

being a simple account of the more important families of Insects, 
with examples of the damage they do to the crops, tea, coffee 
and indigo concerns, fruit and forest trees in India. Part 1.— 
J. Bombay nat. Hist. Soc., Bombay, 15 (2), pp. 163-192. (Including 
Rajasthan.) 

443. Stebbing, E. P. 1914.— Indian Forest Insects of Economic Importance, 

Coleoptera. xvi + 648 pp., 401 figs.—London (Secretary of State 
for India). 

444. Steel, J. H. 1889. The camel.— J. Bombay nat. Hist. Soc., Bombay, 

4(3); pp. 207-212. (Including Rajasthan.) 

445. Stephenson, J. 1923. The Fauna of British India, including Ceylon 

and Burma. Oligochaeta. xxiv + 518 + 2 (blank ) pp.—London 
(Taylor & Francis Ltd.). 

446. Stuart Baker, E. C. 1900. Indian ducks and their allies. Part 

10.— J. Bombay nat. Hist. Soc., Bombay, 13 (2), pp. 199-222, 1 col. 
pi. (Including Rajasthan.) 

447. Stuart Baker, E.C. 1906a. The zoology of Indian parasitic cuckcos. 

Part 1.— J. Bombay nat. Hist. Soc., Bombay, 17 (1), pp. 72-83. 
1 pi. (Eggs also collected in Rajasthan.) 

448. Stuart Baker, E. C. 19066. The zoology of Indian parasitic 

cuckoos. Part 2.— J. Bombay nat. Hist. Soc., Bombay, 17(2), 
pp. 351-374,1 pi. (Including Rajasthan.) 
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449. Stuart Baker, E. C. 1908a. The Indian Ducks and-Their Allies, 

xi -f 292 pp., 30 col. pis.—London (Bombay Nat. Hist. Soc.). 

450. Stuart Baker, E. C. 19086. Important additions to the Indian 

avifauna.— J. Bombay nat. Hist. Soc., Bombay, 18(4), pp. 753-755. 
(Including Mt. Abu, Rajasthan.) 

451. Stuart Baker, E. C. .1911. The game birds of India, Burma and 

Ceylon. Part 3.— J. Bombay nat. Hist. Soc., Bombay 20(3), pp. 
547-596, 3 pis. (Including Rajasthan.) 

452. Stuart Baker, E. C. 1912a. The game birds of India, Burma and 

Ceylon. Part 6.— J. Bombay nat. Hist. Soc., Bombay, 21 (2), 
pp. 303-337, 1 pi. (Including Rajasthan, p. 304.) 

453. Stuart Baker, E. C. 19126. The game birds of India, Burma and 

Ceylon. Part 7.— J. Bombay nat. Hist. Soc., Bombay, 21 (3), 
pp. 721-739,3 pis. (1 col.). (Including Rajasthan.) 

454. Stuart Baker, E. C. 1913a. Indian Pigeons and Doves, xv + 260, 

pp., 27 col. pis.—London (Witherby & Co.). 

455. Stuart Baker, E. C. 19136. The game birds of India, Burma and 

Ceylon. Part 9.— J. Bombay nat. Hist. Soc., 22 (1), pp. 1-12, 
with 1 col. pi. (Including Rajasthan). 

456. Stuart Baker, E. C. 1914a. The game birds of India, Burma and 

Ceylon. Part 13.— J. Bombay nat. Hist. Soc., Bombay, 23 (1), 
pp. 1-22,1 pi. (col.). (Sambhar, Jodhpur and Bikaner, Rajasthan.) 

457. Stuart Baker, E. C. 19146. The game birds of India, Burma and 

Ceylon. Part 14.— J. Bombay nat. Hist. Soc., Bombay, 23 (2), 
pp. 183-196, 2 pis. (col.). (Including Rajasthan.) 

458. Stuart Baker, E. C. 1917. The game birds of India, Burma and 

Ceylon. Part 21. Phasianidae.— J. Bombay nat. Hist. Soc., 
Bombay, 25 (1), pp. 1-39, 1 pi. (col.). (Including Rajasthan.) 

459. Stuart Baker, E. C. 1920a. The game birds of India, Burma and 

Ceylon. Part 29.— J. Bombay nat. Hist. Soc., Bombay, 27(1), 
pp. 1-24, 1 pi. (col.). (Including Udaipur, Rajasthan, p. 11.) 

460. Stuart Baker, E. C. 19206. The game birds of India, Burma and 

Ceylon. Part 30.— J. Bombay nat. Hist. Soc., Bombay, 27 (2), 
pp. 193-210, 1 pi. (col.). (Including Raipur and Udaipur, Rajas¬ 
than.) 

461. Stuart Baker. E. C. 1920c. Birds of the Indian Empire. Part 1.— 

J. Bombay nat. Hist. Soc., Bombay, 27 (2), pp. 228-247. (Including 
Mr. Abu, Rajasthani 

462. Stuart Baker, E. C. 1921a. The game birds of India, Burma, and 

Ceylon. Part 31.— J. Bombay nat. Hist. Soc., Bombay, 27 (3), 
pp. 417-430. (Including Udaipur, Rajasthan.) 

463. Stuart Baker, E. C. 19216. Hand-list of the birds of India. Part 

2.— J. Bombay nat. Hist. Soc., Bombay, 27 (3), pp. 448-491. (In¬ 
cluding Rajasthan.) 

464. Stuart Baker, E. C. 1921c. Hand-list of the birds of India. 

Part 3.— J. Bombay nat. Hist. Soc., Bombay, 27 (4), pp. 692-744. 
(Including Rajasthan.) 
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465. Stuart Baker, E. C. 1921*/. Hand-list of the birds of India. Part 

4. — J. Bombay nat. Hist. Soc., Bombay, 28 (1), pp. 85-106. (In¬ 
cluding Rajasthan.) 

466. Stuart Baker, E. C. 1921.— The Game birds of India, Burma and 

Ceylon. Vol. 1. ( Indian Ducks and their Allies). (2nd. ed.), 
xvi + 340 pp., 3 black & white -j- 30 col. pis.—London (Bombay 
Nat. Hist. Soc.). 

467. Stuart Baker, E. C. 1921/. The Game Birds of India, Burma and 

Ceylon, Vol. 2. (Snipe, Bustards and Sand-Grouse), xvi + 328 
pp., 6 black & white -f- 19 col. pis.—London (Bombay Nat. 
Hist. Soc.). 

468. Stuart Baker, E. C. 1922a. Hand-list of the birds of India. Part 

5. — J. Bombay nat. Hist. Soc., Bombay, 28 (2), pp. 313-333. 
(Including Rajasthan). 

469. Stuart Baker, E. C. 19226. Hand-list of the birds of India. 

Part 6.— J. Bombay nat. Hist. Soc., Bombay, 28 (4), pp. 576-594. 
(Including Rajasthan.) 

470. Stuart Baker, E. C. 1922c. Hand-list of the birds of India. Part 

7.— J. Bombay nat. Hist. Soc., Bombay, 28 (4), pp. 830-873. (In¬ 
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(C)— Subject Index 

In the subject index the various references are mentioned by their 
serial numbers in the List of References given above, and are grouped 
under the following 16 principal heads :— 


1. General Aspects. (Including 

geography, geology, soil, 
climate, vegetation, etc.) 

2. General Zoology. (Including 

wild life and wild life con¬ 
servation.) 

3. Protozoa. 

4. Porifera. 

5. Platyhelminthes. 

6. Nemethelminthes. 

7. Annelida 

8. Crustacea. 

9. Insecta : 

(a) General. 

(b) Orthoptera, 


(c) Dermaptera. 

(d) Isoptera. 

(e) Odonata. 

(f) Thysanoptera. 

(h) Hemiptera. 

(g) Lepidoptera. 

(i) Coleoptera. 

(j) Hymenoptera. 

(k) Diptera. 

10. Arachnida. 

11. Mollusca. 

12. Pisces. 

13. Amphibia. 

14. Reptilia. 

15. Aves. 

16. Mammalia. 
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1. General Aspects 

(Including geography, geology, soil, climate, vegetation, etc.) 

83, 108,116-120, 171-175,179,182,207,208,212,218,229, 246-248 
267, 353, 381, 422, 488, 497, 512, 522-524, 529. 


2. General Zoology 

{Including wild life and wild life conservation) 


50, 80, 130, 133, 144, 160, 170, 189, 233a, 296, 335, 341, 390a, 410, 
413, 415, 416, 488, 529. 


3. Protozoa 
84, 85, 301. 

4. Porpjera 
24. 

5. PLATY HELM!NT HES 
8, 437, 438. 

6. Nemethelminthes 
8, 55, 56, 349. 

7. Annelida 
203, 445. 

8. Crustacea 


8, 35,36, 191, 234,269, 286, 354, 366,418, 498, 500-502, 
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9. Insecta 

(a) General : 8, 57, 133, 140-143, 249 a, 250, 252, 268, 285, 296, 

297, 463, 391, 392, 439, 439 a, 440, 442, 443. 

(b) Orthoptera: 57, 81,86-98, 98a, 152, 193a, 220, 228, 233, 250a, 
352,360-364,367-380,382,383, 390-392,396, 399, 406, 421a, 423-427, 
439,440, 508. 

(c) Dermaptera : 127. 

(d) hoviera : 57, 100, 195, 196, 253, 256, 258, 260, 268, 363, 386, 
393, 395 397, 400-405, 407, 408, 439, 440. 

(e) Odonata : 183-187. 

(f) Thysanoptera : 21, 57, 430. 

(g) Hemiptera : 153-159, 227, 248a, 260, 266, 268, 384, 385, 386a. 

(h) Lepidoptera : 8, 57-79, 82, 105,106, 176,199-202, 252, 254, 260, 
261, 264, 266, 268, 279, 284, 299, 308, 315, 363, 391, 438a, 439, 440, 490, 
491, 543-545. 

(i) Coleoptera : 5, 22, 23, 27-31,57, 97, 99,133, 134-138, 144a, 
145, 146, 181, 188, 221, 251, 255, 257, 259, 260, 262, 263, 265, 266, 268, 
281, 283, 287-289, 363, 439, 439ft, 440, 443, 510. 

(j) Hymenoptera : 12, 13, 14, 57, 102-104, 133, 260, 268, 306, 309, 
311, 505, 506, 531. 

(k) Diptera : 49, 124-126, 139, 530. 


10. Arachnida 

292, 316, 317, 509. 


11. Mollusca 

8,115,192, 193, 359. 

12. Pisces 

145a, 147-149, 212, 236, 277, 282, 300, 304, 414. 

13. Amphibia 

114,133, 291. 


14. Reptilia 

8, 37, 109, 114, 122, 133, 146a, 146ft, 180, 190, 213, 234a, 234ft 235 
294, 296-298, 301-303, 314, 340, 389, 433-436, 487, 513-520. ’ * 
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15. Aves 

1-3, 6-8, 15-20, 38-48, 50-54, 101, 102, 107, 111, 113, 114, 123, 129, 
131-133,150, 151,160,161,163-167, 170, 177,204,205, 209, 212, 214-218, 
222-226, 271, 278, 280, 290, 295, 296, 297, 307, 312, 313, 355, 356, 358, 
365, 387, 388, 394, 398, 410, 411, 413, 415-417, 419-421, 421a, 426, 432, 
441, 446-486, 503, 504, 525-528. 


16. Mammalia 

8-11, 25, 26, 32-34, 50, 80, 110, 111, 114, 128, 130, 133, 144, 160, 
168-170, 178, 180, 189, 194, 206, 210, 211, 213, 230-232, 233a, 237-245, 
249, 270-272, 293, 305, 307a, 318-333, 333a, 334-339,340a, 3406,341-344, 
444a, 344 b, 345-351, 357, 390a, 409, 412-416, 428, 429, 431, 444, 489, 
492-496, 507, 511, 521, 532-542. 
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PLATE 9 

Map of Rajasthan, showing the collecting localities (solid dost) 
for zoological specimens. 
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PLATE 10 

Ecological habitats in Jaisalmer District, western Rajasthan. Photos 
G. C. Saha, 1961. A very arid region with scanty rainfall. But where 
water is available, a luxurious garden can be raised (see Fig. 3, Mulsagar 
Garden). 

Fig. i.—View 2 Km. east of Balebagh, showing fossiliferous yellow 
sandstone and Cactus and Prosopis vegetation. 23 February, 1961. (Photo 
No. G32.) 

Fig. 2.—View 2 Km. from Jaisalmer on way to Mulsagar, showing 
rocky land and Prosopis and Cactus vegetation. 18 February, 1961. 
(Photo No. G5.) 

Fig. 3.—View of Mulsagar Garden near Mulsagar. 18th February, 
1961. (Photo No. G2.) 
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PLATE 11 

Ecological habitats in Barmer and Jalore District, western Rajas¬ 
than. A dry, semi-rocky area. Photos G. C. Saha, 1961. 

Fig. 1.— View' about r5 Km. north of Barmer Railway Station 
(Barmer District), showing hills and xerophytic vegetation ( Cactus , 
Capparis, etc.), 27th February, 1961. (Photo No. G51.) 

Fig. 2.—View' about 5 Km. north of Jalore town (Jalore District), 
showing xerophytic plants like Cactus, Prosopis, Capparis aphylla, etc. 
4th March, 1961. (Photo No. G71.) 

Fig. 3.—View about 2 Km. south-east of Jalore town (Jalore 
District), showing a rather thick growth of babool (Acacia arabica 
Willd.). 4th March, 1961. (Photo No. G74.) 
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PLATE 12 

Ecological habitats in dry sandy areas of western Rajasthan (districts 
of Bikaner, Churu and Sikar). Photos B. Biswas, 1960. 

Fig. 1 . —Apart of Pugal village (Bikaner District), from terrace 
of the mud fort. Note the open, almost treeless waste in the back¬ 
ground. The Zoological Survey of India Field Party’s camp is in the 
foreground. September, 1960. (Photo No. B35.) 

Fig. 2.—Sand dunes south-west of Taranagar (Churu District)* 
October, I960. (Photo No. B44.) 

Fig. 3.—Kapuriatalao, a small tank at Charanbas (Sikar District). 
November, 1960. (Photo No. B61.) 






376(e) 


PLATE 13 

Certain aquatic (lake) habitats in Rajasthan (Nagaur and Jodhpur 
Districts). Photos B. Biswas, 1956-57. 

Fig. 1 . — Main part of Sambhar Salt Lake, south-west o! Gudah 
Pumping Station (Nagaur District). The lake waters become extremely 
salty in summer but are almost like freshwater during and immediately 
after the monsoon rains (July-September). 1956. (Photo No. B7.) 

Fig. 2.—Pools of accumulated rain water on the southern bank of 
Sambhar Lake. These pools provide abundant aquatic fauna. 1956. 
(Photo No. B4.) 

Fig. 3.—Kaylana Lake near Jodhpur (Jodhpur District), a semi¬ 
natural freshwater lake formed by high hills and a dam. It is a rich 
source for collecting aquatic fauna. 1956. (Photo No. B44.) 
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PLATE 14 

Ecological habitats in Rajasthan. A semi-wet area (Ajmer District) 
and a dry area (Jhunjhunu District). 

Fig. 1.—Scrub jungle on hill about 6 Km. from Danta (Ajmer 
District). Mainly Anogeissus pendula. Photo G. C. Saha, 13th March, 
1961. (Photo No. Gil5.) 

Fig. 2. —Rajosi reserve forest near Rajosi (Ajmer District). Photo 
B. Biswas , 1956. (Photo No. B23.) 

Fig. 3.—A dense swarm of the Desert Locust, Schistocerca gregaria 
(Forskal), over a bajri field near Basri (Jhunjhunu District). Photo 
B. Biswasy 3rd September, 1960. (Photo No. B27.) 
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PLATE 15 

Ecological habitats in the wet southern part of Rajasthan (Udaipur 
and Kotah Districts). 

Fig. 1.—Jaisamand Game Sanctuary (Udaipur District), showing 
Anogeissus pendula forest on both sides of a road. 9th March, 1961. 
(Photo No. G87.) 

Fig. 2. —Another view of Jaisamand Game Sanctuary (Udaipur 
District), showing edaphic vegetation like Typha, Ficus, date palms, etc. 
9th March, 1961. (Photo No. G90.) 

Fig. 3.—View of a mixed forest, mainly of Acacia sp., about 1*5 Km. 
from Kotah Railway Station (Kotah District). 18th March, 1961. (Photo 
No. G153.) 
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PLATE 16 

The hard ecological conditions cf summer in Rajasthan. Frogs 
(Rana cyanophlyctis Schneider) in a drying tank in summer in Durasani 
village (Jodhpur District), ca. 45 Km. south of Jodhpur. As the tank 
dries up, the frogs concentrate more and more in the limited water left. 
Ultimately many frogs die, and some aestivate. Photos A. Basit , 5th 
July, 1963. 

Fig. 1.—A general view of the tank with numerous frogs. (Negative 
No. 378.) 

Fig. 2.—Same, but closer view. (Negative No. 379.) 
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PLATE 17 

Ecological habitats in Rajasthan. Photos A. Basit, 1962-63. 

Fig. 1.—Rocky area at Kayana Lake near Jodhpur (Jodhpur Dis¬ 
trict), showing the typical habitat of the black-faced, long-tailed langur, 
Presbytis entellus (Duf.). They live and move about in troops, sometimes 
of as many as 50 or more individuals. 4th February, 1962. (Negative 
No. 10.) 

Fig. 2,—Tank near Agolai village, ca. 46 Km. west of Jodhpur 
(Jodhpur District), showing bird life (cormorants, spoonbills, sarus 
crane and painted stork). 28th May, 1963. (Negative No. 338*) 
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I—Introduction 
(a) General 

This is the first of a series of papers on the fauna of free-living Protozoa 
of Rajasthan, and is based on the collections made by the author during 
February-April, 1962, from the districts of Jodhpur, Pali and the 
Sambhar Salt Lake and its vicinity (Nagaur and Jaipur districts). Field 
cultures were prepared to obtain examples of the various species. The 
material was subjected to appropriate intra vitam staining and also 
observed under a phase contrast microscope. In some cases, owing to 
scarcity of material, this could be done only for one or two individuals. 
For the study of Ciliates, silver-line observations were taken as far as 
possible, and the fixatives used were Champy’s fluid and saline Da Fano’s 
fixative. A total of 30 species are listed here. The number of examples 
mentioned in the text, relates to the permanent preparations made, where 
as many individuals were observed and studied in the field before reaching 
any conclusion. 

For an account of the topography, climate, vegetation, etc. of 
Rajasthan, see Part I (General Introduction) of this series of papers. 
(Roonwal, 1968. Records of the Zoological Survey of India, Vol. 61 
(3&4), pp. 291—375). 
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(c) Abbreviations used 

Dist. y District ; Ex{s)., Example(s) ; Horn., Homonym ; Syn(s).» 
Synonym(s) ; Z.S.l. , Zoological Survey of India. 

(d) List of Collecting Stations 

A list of the Collecting Localities in the Jodhpur, Pali, Nagaur and 
Jaipur districts of Rajasthan is given in Table 1. 

Table 1 —List of Collecting Stations for freshwater Protozoa in Rajasthan 
{February-April, 1961), K. K. Mahajan coll. 

(Also see Text-fig. 1) 


Collecting Station 

Latitude and Longitude 
(approximate) 

( --A-—-% 


Lat. (N) Long. (E) 


(i) Jodhpur District 


1 Tank inside Zoological Gardens, Jodhpur 

26* 18' 

73° 04' 

2. Tank £ Km. W of Jodhpur Fort 

26° 18' 

73° 04' 

3 Mandore (12 Km. N. of Jodhpur) 

26° 20' 

73° 00' 

4. Nagkund (near Mandore) 

26° 19' 

73° 02' 

5* Balsamand (near Jodhpur) 

26° 18' 

73° 04' 

6. Takhatsagar Lake (part of Kaylana Lake, 9 km. 

W. of Jodhpur) 

26° 18' 

73° 00' 

7. Pratapsagar (part of Kaylana Lake, 8 km. 

W. of Jodhpur) 

26° 18' 

73° 09' 

8. Agolai village (46 Km. N.W. of Jodhpur) 

26° 15' 

72* 35' 

9. Loridi village (16 Km. N.W. of Jodhpur) 

26° 22' 

72° 53' 

10 Umedsagar Tank (10 Km. W. of Jodhpur) 

26° 15' 

72° 55' 

(ii) Pali District 



11. Sardar Samand (Lake) (55 Km. S.E. of Jodhpur). 

25° 54' 

73°25' 

(iii) Nagaur District 



12. Sambhar Salt Lake (main lake) 

26° 55' 

75° 25' 

(iv) Jaipur District 



j 3 . New Kyar (near Sambhar Salt Lake) 

26° 54' 

75° 13' 

I4. Devdyani (near Sambhar Salt Lake) 

26° 55' 

75° 13' 

15. A tank in Khyra village (7 Km. S. of Sambhar) 

26° 52' 

75° 13' 

16. Erolai Dani village (near Phulera) 

26° 52' 

75° 16' 

17. A shallow well, 50 metres W. of tank in Erolai 
Dani village. 

26° 52' 

75° 16' 
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II—List of Free-living Protozoa Known from Rajasthan 

Class I. MASTIGOPHORA 
Order 1. Cryptomonadina 
Family (i) Cryptomonadidae 
Genus 1. Chilomonas Ehrenberg 

1. Chilomonas paramecium Ehrenberg, 1831 



Text-iig. I.—Map of Rajasthan, showing collecting localities for Protozoa. 


Order 2. Euglenoidina 

Family (ii) Euglenidae 
Genus 2. Euglena Ehrenberg 

2. Euglena caudata Hubner, 1886 

Family (iii) Anisonemidae 
Genus 3. Entosiphon Stein 

3. Entosiphon ovatum Stokes, 1885 
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Class II. SARCODINA 
Order 1. Testacea 
Family (iv) Difflugiidae 
Genus 4. Difflugia Lelerc 

4. Difflugia globulosa Dujardin, 1837 

Class III. CILIATA 
Subclass (A) Holotricha 
Order 2. Gymnostomatida 
Family (v) Colepidae 
Genus 5. Coleps Nitzsch 
(Syns. Cricocoleps, Dictyocoleps , Pinacocoleps ) 

5. Coleps hirtus (Muller, 1786) 

Family (vi) Tracheliidae 
Genus 6. Dileptus Dujardin 
(Syn. Phragelliorhynchus ) 

6. Dileptus americanns Kahl, 1931 

Genus 7. Trachelius Schrank 

7. Trachelius ovum Ehrenberg, 1831 

Family (vii) Amphileptidae 
(Syn. Litonotidae) 

Genus 8. Litonotus Wrzes 
(For Leionota ; Syn. Lionotus[ hom.] 

8. Litonotus fasciola Ehrenberg, 1831 

Family (viii) Didiniidae 
(For Cyclodinidae ; Syn. Liliimorphidae) 

Genus 9. Didinium Stein 

9. Didinium nasutum (Miiller, 1773) 

Family (ix) Chlamydodontidae 

(Syns. Chilodonellidae [for Odontohypo Trichidae], Chilodontidae) 
Genus 10. Chilodonella Strand 
(For Chilodon ) 

10. Chilodonella cucullulus (Muller, 1883) 

11. Chilodonella uncinata (Ehrenberg, 1838) 

Order 3. Suctorida 
Family (x) Podophryidae 
(Syns. Metacinetidae, Sphaerophryidae, Urnulidae) 

Genus 11. Sphaerophrya Clapar'ede & Lachmann 

12. Sphaerophrya pusilla Clapar'ede & Lachmann,J1859 
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Order 4. Hymenostomatida 
Family (xi) Ophryoglenidae 
(Syn. Icthyophthiriidae) 

Genus 12. Ophryoglena Ehrenberg 
(Syn. Otostoma) 

13. Ophryoglena flava Ehrenberg, 1838 

Family (xii) Cohnilembidae 
(For Lembidae) 

Genus 13. Cohnilembus Kahl 
(For Lembus ; syn. Sparobucha ) 

14. Cohnilembus subulatus (Kent, 1882) 

Family (xiii) Tetrahymeniidae 
(Syn. Leucophryidae) 

Genus 14. Claucoma Ehrenberg 
(Syns. Dallasia, Diplomastix, Diplomestoma ) 

15. Glaucoma pyriformis (Ehrenberg, 1838) 

Genus 15. Monochilum Schewiakoff 

16. Monochilum ovale (Schewiakoff, 1893) 

Family (xiv) Parameciidae 
Genus 16. Paramecium Muller 
(Syns. Paramaccidium, Paramoccium) 

17. Paramecium caudatum Ehrenberg, 1833 

Family (xv) Cinetochilidae 
Genus 17. Cinetochilum Perty 

18. Cinetochilum margaritaceum Perty, 1852 

Family (xvi) Frontoniidae 
(For Chiliferidae) 

Genus 18. Frontonia Ehrenberg 
{Syns. Cyrtostomum, Frontoniella, Panophrys) 

19. Frontonia leucas Ehrenberg, 1838 

Family (xvii) Pleuronematidae 
{For Aphthoniidae ; Syn. Cyclidiidae) 
Genus 19. Cyclidium Miiller 
(Syn. Alyscum) 

20. Cylidium gloucom Muller, 1786 
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Order 5. Peritrichida 
Family (xviii) Vaginicolidae 
(For Vaginiferidae) 

Genus 20. Cothurnia Ehrenberg (emend. Claparede & Lachmann) 

21. Cothurnia curva Stein, 1854 

Subclass (B) Spirotricha 
Order 6. Heterotrichida 
Family (xix) Stentoridae 
Genus 21. Stentor Oken 
(Syns. Stentorella, Stentorina ) 

22. Stentor sp. 

Family (xx) Gyrocorythidae 

(Syns. Caenomorphidae, Gyrocoridae, Gyrocorycidae, Metopidae) 
Genus 22. Metopus Claparede & Lachmann 
(Syns. Bothrostoma, Caenomorphina , Metopides hom., Spirorhynchus 

Trochella hom.) 

23. Metopus es Muller, 1786 

24. Metopus es var. rectus Kahl, 1932 

25. Metopus ovalis Kahl, 1927 

Family (xxi) Condylostomatidae 
(Syn. Condylostomidae) 

Genus 23. Condylostoma Bory 
(Syns. Kondyliostoma, Kondylostoma ) 

26. Condylostoma patens (Muller, 1786) 

27. Condylostoma vorticella (Ehrenberg, 1833) 

Order 7. Hypotrichida 
Family (xxii) Euplotidae 
(Syn. Ploesconiidae) 

Genus 24. Euplotes Ehrenberg 
(Syns. Ploesconia, Crateromorpha hom.) 

28. Euplotes charon (Muller, 1773) 

Family (xxiii) Oxytrichidae 

(Syns. Keronidae, Kiitrichidae, Pleurotrichidae, Psilotrichidae, 

Spirofilida, Urostylidae) 

Genus 25. Chaetospira Lachmann 
(Syns. Archimedia, Stichospira) 

29. Chaetospira mulleri Lachmann, 1856 

Genus 26. Stylonychia Ehrenberg 
(Syns. Diplenrostyla , Drepanina, Prnsopsenus ) 

30. Stylonychia pustulata Ehrenberg, 1838 
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III —Key to Genera of Free-living Protozoa Known from Rajasthan 


1(3). Permanent locomotory organelle absent. 

2. Body mononucleate, in a monolocular shell formed by 
reinforcement of sand grains 

3(1). Permanent locomotory organelle present. 

4(8). Locomotory organelle long, flexible and whip-like 
(flagella) ; situated anteriorly. 

5. Flagellum single and rooted in a reservoir 

6(7). Flagella two, both directed forwards 

7(6). Flagella two, one always trails behind during loco¬ 
motion 

8(4). Locomotary organelle short and generally all over 
body, but sometimes restricted to certain regions. 

9(34). Individuals free-living. 

10(20). Cytostome present on body surface. 

11(12). Cytostome anterior and at tip of an apical cone. Body 
barrel-shaped with 2 or 4 girdles of cilia at various 
levels 

12(11). Cytostome anterior, not apical but surrounded by 
slightly longer cilia. Body barrel-shaped and covered 
with regularly arranged, perforated ectoplasmic plates. 

13(14). Cytostome slit-like and situated on a convex ventral 
surface of a flattened, flask-shaped laterally compressed 
body. Anterior region drawn into a neck-like portion. 
Cilia only on right side ; cytostome with trichocysts. 

14(1?). Cytostome situated on a flattened ventral surface. 
Dorsal surface convex ; body dorso-ventrally flattened. 
Somatic ciliation restricted to ventral surface 

15(16). Cytostome rounded and at base of an anteriorly drawn 
out finger-like process. Body oval and rounded 
posteriorly 

16(15). Cytostome round and at base of a conspicuous neck-like 
projection. Body lanceolate and drawn out into a 
tail-like prolongation 

17. Cytostome at about one-fourth of body-length towards 
anterior end, with inconspicuous undulating membrane 
on right and three membranellae on left; ciliation 
uniform ; one contractile vacuole 

18(19). Cytostome at left of median line, at about one-fourth of 
body-length. Cilia dense, uniform and in rows. 
Short and conical cytopharynx ; one contractile vacuole, 
centrally located 

19118). Cytostome at right of median line, in posterior half with 
a membrane on both edges which form a pocket. With 
one caudal cilium. Contractile vacuole single and 
terminal 

20110). Cytostome not on body surface but situated within peris¬ 
tome. 


Difjflugia 

Euglena 

Chilomortas 

Entosiphon 

Didinium 

Coleps 

Litonotus 

Cbitodonella 

Tracheliu 

Dileptus 

Glaucoma 

Monochilum 

Cinetochilum 
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21(22). Peristome funnel-shaped, runs from anterior left to 
posterior right. Two typical contractile vacuoles 
which discharge through temporary excretory pore. 

Body foot-shaped Paramecium 

22(21). Peristome having no connection with cytostome, and 
with a complex organization. Body sole-shaped. 

Contractile vacuole with long radiating collecting 

canals Frontonia 

23(24). Peristome sickle-shaped and as ciliated slit sunk at right 
angles to body surface. One or two contractile vacuoles 
with long radiating canals Ophryoglena 

24(23). Peristome not sunk at right angles to body but starts 
from anterior end to middle of body ; curved to right. 

Body spindle-shaped. 

25(28). Body uniformly ciliated. Individuals without cirri. 

26(27). Conspicuous anterior peristome, slightly spirally diagonal, 
beginning at anterior end and reaching almost the 
middle of body. A narrow non-ciliated zone on right of 
adoral zone. Macronucleus one Metopus 

27(26). Peristome wide anteriorly, V-shaped and without non- 
ciliated zone. A large undulating membrane on right 
edge and adoral zone on left of peristome. 

Macronucleus moniliform .. .. Condylostoma 

28(25). Body ciliation extremely reduced ; individuals with 
cirri on ventral side and characteristic bristles on dorsal 
side. 


29(31). Body loricated. 

30. Individuals flask-shaped, flexible and free to move inside 
lorica. Cytostome at base of proboscis 

31(29). Body not loricated. 

32(33). Individuals reniform, not flexible ; five ventrals in rows, 
five anals, innumerable marginals, three caudals and 
with short bristles on dorsal side 


33(32). Body ovoid, inflexible, longitudinally ridged ; nine 
fronto-ventrals, not in rows 

34(9). Individuals sessile. 

35(37). Individuals with non-contracile stalk ; food-procure¬ 
ment and ingestion with help of tentacles 

36(35). Individuals with a short contractile stalk, no suctorial 
tentacles and in a lorica 


Chaetospira 


•Stylonychia 
Euplotes 


Sphaerophrya 

Cothurnia 


37. Body trumpet-shaped and contractile 


Stentor 


IV —Systematic Account 
1. Cbilomonas paramecium Ehrenberg 
(Text-fig. 2a) 

1931. Chilomonas paramecium Ehrenberg, Adh. preuss. Akad. fViss., Berlin, 2, p. 64. 
pi. IV, fig. 6. 

1942. Chilomonas paramecium , Holland, Arch. Zool. exp. gen.. Paris, 83, pp. 25-26 
pis. Ill, IV. 

Material .—One lot, several exs., Takhatsagar, near Jodhpur (Jodhpur 
Dist.), 22. n. 62. 
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Diagnosis .—Body posteriorly narrow in live specimens (but wider in 
prepared slides) ; slightly bent dorsally ; size 16.5 by Saprozoic in 

stagnant water. 

Distribution.—Rajasthan (first record from India) : As above, 
Elsewhere : Universal. Found abundantly in vegetable infusions. 

Remarks .—My specimens are very small. Butschli (1878) recorded 
larger examples (30—40jx by 10—15jx) and so did Kent (1882, 22—39^, 
long). 



Tbxt-fio. 2. — (a) Chilomonas paramecium . (6) Euglena caudata. (c) Entosiphon 
ovatum. (d) Difflugia globulosa. (e) Coleps hirtus. ( f) Dileptus americanus 

(g) Trachelitis ovum. 

cel., Caudal ciliuna ; ce„ caudal projection ; cv.. Contractile vacuole ; cy., Cylos- 
tome ; FI., Flagellum : MaN.. Macronucleus ; Nu„ Nucleus ; or.. Orifice ; Pr., 
Proboscis ; Sp., Spine ; St., Striae. 
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2. Euglena caudata Hiibner 
(Text-fig. 2b) 

1886. Euglena caudata Hiibner, Progr. Realgymn. Starlzund, Starlzund, 20, p. 4. 

1956. Euglena caudata Pringshiem, Nova Acta Leop ., Leipzig, 18 (125), pp. 74-75 r 
fig. 15. 

Material .—One ex., pond in Khyra village, near Phulera (Jaipur 
Dist.), 6. iv. 62. 

Diagnosis .—Body spindle-shaped, with a long tail-like posterior 
portion ; characteristic diagonal straiations ; size 73*5 by 18 |x. 

Distribution.—Rajasthan (first record) : As above. Elsewhere 
Universal in waters with decaying vegetation. 

Remarks .—My specimen is of medium size. Hiibner (1886y 
recorded the largest (100 by 38 |x) and Chu (1947) the smallest (30 by/ 

10 |x). 


3. Entosiphon ovatum Stokes 
(Text-fig. 2c) 

1885. Entosiphon ovatus Stokes, Ann. Mag. not. Hist., London, (5) 15, p. 440, pl- 
XV. fig. 12. 

1888. Entosiphon ovatus Stokes, J. Trenton nat. Hist. Soc., Trenton, 1, p. 108. pi. 11. 
fig. 9. 

Material. —One ex., Sardar Samand Lake (Pali Dist.), 6. iii. 62. 

Diagnosis. —Cytopharyngeal tube very prominent ; two flagella 
nucleus centro-lateral ; size 24 by 13*5 jx. 

Distribution.—Rajasthan (first record from India) : As above. 
Elsewhere: Universal in large sheets of freshwaters. 

Remarks. —An extremely rare species. The only other record for 
the world was the first one by Stokes (1885) from N. America. Tho 
present is the first record from the Tropics. My specimens are rather 
small ; Stokes’s specimens were 25-28 (x long. 

4. Difflugia globulosa Dujardin 
(Text-fig. 2d) 

1837. Difflugia globulosa Dujardin, Ann. Sci. nat., Paris, 8, p. 311, pi. 9, figs, la, b. 

1958. Difflugia globulosa Gauthier-Lievre & Thomas, Arch. Protistenk., Jena, 103, 
p. 130, figs. 36a, b, c. 

Material. —One ex., tank in Devdani, near Sambhar Lake (Jaipur 
Dist.), 22. iii. 62. 

Diagnosis. —Shell spheroidal, composed of quartzy sand ; mouth 
terminal ; pseudopodia, are thrown out in living condition, simple and 
finger-like ; size 73 by 56 *x. 

Distribution. — Rajasthan (first record) : As above. Elsewhere: 
Universal, found generally on the pond ooze. 

Remarks. —My specimen is smaller to the earlier records. Dujardin 
1837) recorded specimens 100 u long and Gautheir-Li&vre & Thomas 
(1958) 100 by 80 tx. 
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Coleps hfrtus (Muller, O.F.) Nitzsch 
(Text-fig. 2e) 

1786. Cercaria hirta Muller, O.F., Animate, infusoria fluviat. et marina etc., Hafniae 
et Lipsiae, p. 128, pi. xix, figs. 17-18. 

1817. Coleps hirtus, Nitzsch, Neue Schrift. der naturf. Ges. in Halle, Halle, 3, p. 3. 

1925. Coleps hirtus, Noland, Trans. Amer. micr. Soc., Lancaster, 44, pp. 6-7, pi. 1, 
fig. 3. 

Material. —(i) One ex., Takhatsagar Lake, near Jodhpur (Jodhpur 
Dist.), 22. ii. 62. (ii) One lot, two exs, Sardar Samand Lake (Pali Dist.) 
6. iii. 62. 

Diagnosis. —Body barrel-shaped, slightly narrower and turncated 
in front ; three spines at posterior end ; perforated quadrangular plates 
on cuticular surface ; size 34 by 19 p.. 

Distribution. — Rajasthan (first record) : As above. Elsewhere : 
Universal. Other records from India are Srinagar (Kashmir) ; Calcutta. 

Remarks. —My specimens are smaller than those of Noland (1925, 
40—65 n long). 

6. Dileptus americanus Kahl 
(Text-fig. 2 f) 

1931. Dileptus americanus, Kahl, Urtiere order Protozoa, Tierwelt Dtsch., Jena, Pt. 
21, p.209, fig. 32a. 

Material. —One, ex., pond inside Zoological Gardens, Jodhpur 
(Jodhpur Dist.), 19. ii. 60. 

Diagnosis. —Body sickle-shaped ; proboscis bent dorsally ; two con¬ 
tractile vacuoles on dorsal side ; macronucleus with two horse-shoe 
shaped parts ; size 51 by 16.5 p.. 

Distribution. — Rajasthan (first record from India) : As above. Else- 
where : Wisconsin (U.S.A.). 

Remarks. —The specimen is very small compared to other species 
of the genus ; very rare form. 

7. Trachelius ovum Ehrenberg 
(Text-fig. 2g) 

1833. Trachelius ovum Ehrenberg, Abd. preuss. Akad. fViss., Berlin, 1835, pp. 265’ 
277. 

1931. Trachelius ovum Kahl, Urtiere Oder Protozoa. Tierwelt Dtsch., Jena, Pt. 21, pp. 
210-211, figs. 26,27. 

Material. —One ex., tank in Devdani, near Sambhar Lake (Jaipur 
Dist.), 24. iii. 62. 

Diagnosis. —Body somewhat oval, drawn out anteriorly into a finger¬ 
like process ; peristome at base of process ; anastomosing cytoplasmic 
branches penetrate endoplasm ; contractile vacuoles numerous ; 
macronucleus sausage-shaped; size 124.5 by 85 (x. 

Distribution. — Rajasthan (first record) : As above. Elsewhere : 
Universal ; in stagnant waters with decaying vegetation. 

Remarks. —My specimen is much smaller than those of Kahl’s (1930, 
200—400 n long). 
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8. Litonotus fasciola (Ehrenberg) 

(Text-fig. 3 a) 

1831. Amphileptus fasciola Ehrenberg, Abh. preuss. Akad. Wiss ., Berlin, (1832), 
p. 116. 

1870. Litonotus fasciola, Wrgesniowski, Z. wiss. Zool., 20, Leipzig, p. 500, figs. 29-32. 

Material .—Two lots : (i) One ex., Sardar Samand Lake (Pali Dist.), 
f). iii. 62. (ii) One ex., shallow well in village Erolai Dani, near Sambhar 
Lake (Jaipur Dist.), 9. iv. 62. 

Diagnosis .—Body lanceolate ; neck-like projection nearly one-half 
of body length ; single contractile vacule at beginning of tail-like posterior 
projection ; macronucleus bipartite ; size : 67*5 t-*- long. 

Distribution. — Rajasthan (first record) : As above. Elsewhere : Uni¬ 
versal. Other records from India are : Srinagar (Kashmir) and Cal¬ 
cutta. 

Remarks. —My specimens are smaller (in no case more than 67*5jx 
long) than those of Kahl (1931, 100 [x long) and Bhatia (1936, 94 |x long). 

9. Didinium nasutum (Muller) 

(Text-fig. 3 b) 

1773. Vorticella nasuta Muller, O.F., Verminum terrest. et. fluvatil s. animal infusor * 
etc., historia, Hafniae et Lipsiae, pp. 102-104. 

1859. Didinium nasutum , Stein, Lotos, Prague, 9, p. 5. 

\962. Didinium nasutum, Dingfelder, Arch. Protistenk., Jena, 105, p. 547. 

Material. —One lot, 3 exs., a well in village Erolai Dani, near Sambhar 
Lake (Jaipur Dist.), 9. iv. 62. 

Diagnosis .—Body barrel-shaped, with 2 girdles of cilia ; a conical 
projection at anterior end ; a contractile vacuole at posterior end ; 
macronucleus curved and band-like ; size 137 by 97 |x. 

Distribution. — Rajasthan (first record) : As above. Elsewhere : 
Universal, in freshwater ponds. 

Remarks. —My specimens are larger than those of Kent (1880, 83 \l), 
Uonn & Edmondson (1918, 100—175 fx) and Bhatia (1936, 123 by 84 jx). 

10. Chilodonella cucullulus (Muller) 

(Text-fig. 3c). 

1883. Kolpoda cucullulus Muller, O.F., Verminum terrest. et. fluviatils. animal infusor' 
etc., historia, Hafniae et Lipsiae, p. 158. 

1926. Chilodonella cucullulus, Strand, Arch. Naturgesch., Berlin. 92, p. 31. 

1962. Chilodenella cucullulus Dingfelder, Arch. Protistenk., Jena, 105, p. 566. 

Material— One lot, 2 exs., Sardar Samand Lake (Pali Dist.), 6. iii. 62 

Diagnosis. —Body dorso-ventrally flattened ; a beak-like projection 
at anterior end ; dorsal surface convex, ventral surface flat ; cytopha- 
Tynx straight ; macro nucleus oval and characteristic ; size 130 by 87 (A 

Distribution. — Rajasthan (first record) : As above. Elsewhere: 
Universal Other records from India are : Srinagar (Kashmir) and 
Bombay. 
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11. Chilodonella uncinata (Ehrenberg) 

(Text-fig. 3 d) 

1838. Chilodon uncinatus Ehrenberg, Abh. preuss. Akad. fViss., Berlin, 1838, p. 337. 
1926. Chilodonella uncinata , Strand, Arch. Naturgesch, Berlin, vol. 92, p. 31. 

1962. Chilodonella uncinata, Dingfelder, Arch. Protistenk., Jena, 105, p. 567. 

Material. —One lot, 8 exs., Balsamand Lake, near Jodhpur (Jodhpur 
Dist.), 21. ii. 62. 

Diagnosis. —Dorso-ventrally flattened body ; cytopharynx curved 
at posterior end ; macronucleus spherical and granular ; a micronucleus 
present posterior to it ; size 30 by 19|x. 

Distribution.—Rajasthan (first record from India) : As above. 
Elsewhere: Universal, in freshwater bodies with decaying vegetation. 

Remarks. —My specimens are very small. Other records are : Kahl 
(1931, 50-90(x long); Dingfelder (1962, 43-40{x long). 


12. Sphaerophrya pusilla Claparede & Lachmann 

(Text-fig. 3e ) 

1859. Sphaerophrya pusilla Claparede & Lachmann, Etudes sur les infusorie >. et les 
rhizopodes, G&neve, p. 385, pi. 1, fig. 11. 

1936. Sphaerophrya pusilla, Bhatia, Fauna Brit., India, Protozoa, Ciliophora, 
London, pp. 433-435, figs. 213, 214. 

Material. —One ex., New Kyar, Sambhar Lake (Jaipur Dist.), 18.iii.62. 

Diagnosis. —Body spherical ; minute, with few short knobbed tenta¬ 
cles ; no stalk ; size : 25'5^ diameter. 

Distribution.—Rajasthan (first record) : As above. Elsewhere : 
Other records from India are : Hoshiarpur (Punjab) ; and Bombay. 

Remarks. —My specimens are larger than those of Bhatia (1936, 
12-15(x diameter). A rare species. 


13. Ophryoglena flava Ehrenberg 
(Text-fig. 3 f) 

1838. Ophryoglena flave Ehrenberg. Die Infusionsthierchen als volkommene Orgonis- 
men, Leipzig, p. 330, pi. XXXV, fig. 

1962. Ophryoglena flava, Dingfelder, Arch. Protistenk., Jena, 105, p. 595. 

Material .—One lot, 3 exs., Sardar Samand Lake (Pali Dist.), 6.iii.62. 

Diagnosis .—Body elongated oval; cytostome situated at one-third 
of body length from anterior and on ventral side ; contractile vacuoles 
two, with long radiating canals ; ma« ronucleus elliptical; size 178 by 
99{i. 
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Distribution.—Rajasthan (first record) : As above. Elsewhere: 
Universal, in stagnant water with decaying vegetation. Other record 
from India : Bombay. 

Remarks .—My specimens are very small. Other records are : 
Roux (1901, 560{i long), Penard (1922, 500p long), Kahl (1931, 250-400|z 
long) and Dingfelder (1962, 200-207 by 255 jx). 


14. Cohnilembus tubulasus (Kent) 

(Text-fig. 3 g) 

1882. Lembus subulatus Kent, A Manual of the Infusoria , London, p. 548, pi. XXVII, 
figs. 66, 67. 

1935. Cohnilembus (nom. nov.) subulatus Kahl, Urtiere oder Protozoa, Tier welt 
Dtsch., Jena, pt. 30, p. 835. 

Material .—Two lots : (i) 2 exs., New Kyar, Sambhar Lake (Jaipur 
Dist.), 19.iii.62 ; (ii) 2 exs., Sambhar Salt Lake (main lake) (Nagpur 
Dist.), 30.iii.62. 

Diagnosis .—Body slender, spindle-shaped ; peristome extends upto 
middle of body, with two undulating membranes ; macronucleus oval 
and central ; size 33 by 10fx. 

Distribution.—Rajasthan (first record from India) : As above. 
Elsewhere : Universal in salt waters, in association with the bacteriai 
him on'the water surface. 

Remarks .—My specimens are the smallest recorded so far. Kahl 
(1931) had specimens 35(x long. A rare species. 


15. Glaucoma pyriformis (Ehrenberg) 

(Text-fig. 3/r) 

1838. Leucophrys pyriformis Ehrenberg, Die Infusionsthierchen als vollkommene 
Organisman, Leipzig, pp. 312-313, pi. XXXII, fig. 4. 

1889. Glaucoma pyriformies SchewiakoflP, Bibl. zool., Leipzig, 5, pp. 35-36 nl IV figs 
54, 55. 6 ' 

1936. Glaucoma pyriformis. Bhatia, Fauna Brit India, Protozoa, Ciliophora, London 
pp. 170-171. fig. 75. 

Material. —One lot, 4 exs., pond inside Zoological Gardens, (Jodh¬ 
pur Dist.), 19.ii.62. 

Diagnosis. —Body pear-shaped, narrowed but rounded anteriorly ; 
cytostome in anterior fourth of body, oval and elongated along long axis 
of body ; macronucleus rounded and central ; size 46 by 29p. 

Distribution. — Rajasthan (first record) : As above. Elsewhere : Widely 
distributed in India also recorded from Srinagar (Kashmir). 

Remarks. —My specimens are of medium size. Other records are : 
Kahl (1931) length 38-80(x long ; and Bhatia (1936, 32-75 by 24-47p). 



392 Records of the Zoological Survey of India 

16. Monochilum ovale (Schewiakoff) 

(Text-fig. 3i) 

1893. Uronema ovale Schewiakoff, Mkm. Acad. Sci. St-Petersb., St. Petersberg, (7) 
41, (8), pp. 191-201, (Abstract in Zool. Anz. (Literature), 17, p. 122. 

1931. Monochilum ovale Kahl, Urtiere order Protozoa, Tiewielt Dtsch., Jena, pt. 21, 
p. 340, figs. 57, 30. 

Material. —One lot, several exs., Mandore, near Jodhpur (Jodhpur 
Dist.), 20.ii.62. 

Diagnosis. —Body ovoid ; cytostome oblong and placed in anterior 
fourth of body ; ciliation uniform and dense ; a contractile vacuole 
in middle ; size 64.5 by 37*5^. 

Distribution. — Rajasthan (first record from India) : As above. 
Elsewhere: Universal in stagnant waters with decaying vegetation. 

Remarks. —My specimens are of medium size. Kahl (1931) recorded 
specimens cd. 40-90^ long. 

17. Paramecium caudatum Ehrenberg 

(Text-fig. 4a) 

1833. Paramecium caudatum Ehrenberg, Abh. preuss. Akad. IViss., Berlin, 1833, pp.- 
268, 323, pi. Ill, fig. 2. 

1962. Paramecium caudatum, Dingfelder, Arch. Protistenk., Jena, 105, p. 587. 

Material. —Two lots : (i) 2 exs., Mandore, near Jodhpur. (Jodhpur 
Dist.), 20.ii.62 ; (ii) 3 exs., Nagkund, near Jodhpur (Jodhpur Dist.)< 
20.ii.62. 

Diagnosis. —Body foot-shaped ; anterior end broader and rounded;: 
posterior end gradually tapering and with a tuft of longer cilia ; single 
egg-shaped macronucleus ; a compact micronucleus ; size 198 by 56p.. 

Distribution. — Rajasthan (first record) ; As above. Elsewhere : Cos¬ 
mopolitan. Other records from India are ; Srinagar (Kashmir) ; Luck¬ 
now (Uttar Pradesh) ; and Calcutta. 

Remarks. —A common species occuring in vegetable infusions. 
My specimens are of medium size. Other records are : Kahl (1931, 
180-300^. long) ; Bhatia (1936, 120-330^., usually 200-300^, long) p 
and Dingfelder (1962, 158-244p. long). 

18. Cinetochilum margaritaceum Perty 

(Text-fig. 4b) 

1852. Cinetochilum margaritaceum Perty, Mitth. nat. Ges., Bern, 1849, p. 29. 

1931. Cinetochilum margaritaceum , Kahl, Urtiere oder Protozoa, Tierwelt Dtsch~ 
Pt. 21, p. 351, fig. 60, 39 & 41. 

Material. —Two lots : (i) 6 exs., New Kyar, Sambhar Lake (Jaipur 
Dist.), 17-18.iii.62. (ii) 3 exs., Sambhar Lake (main lake) (Nagau 
Dist.), 29-30.iii.62. 

Diagnosis. —Small ; body oval and highly flattended ; cytostome- 
at right of median line in posterior half, with membranes ; macro¬ 
nucleus spherical and central ; contractile vacuole terminal ; caudal 
cilia long ; size 21 by 16*5^. 
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Distribution.—Rajasthan (first record from India) : As above. 
Elsewhere : Cosmopolitan. Inhabiting fresh and brackish waters. 

Remarks .—My specimens are of medium size. Kahl (1931) re¬ 
corded specimens 15-45n long. 



Text-fig. 4. — (a) Paramecium caudatum. (6) Cinetochilum margaritaceum. 
(c) Frontonia leucas (d) Cyclidium glaucoma, (e) Cothurnia curva. 

Ca., Caudal cilium ; cv., Contractile vacuole; Fv., Food vacuole ; MaN., Ma¬ 
cronucleus ; MiN., Micronucleus ; Pe., Peristome ; Pel., Peristomial elongation; 
Sub., Substratum; Tr., Trichocyst; um.. Undulating membrane. 

17 ZSI/63 


11 
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19. Frontonia leucas (Ehrenberg) 

(Text-fig. 4e) 

1838. Bursaria leucas Ehrenberg, Die Infusionsthierchen als vollkommene Organism #»„ 
Leipzig, p. 329, pi. XXXIV, fig. 8. 

1858. Frontonia leucas Claparede &Lachmann, Etudes surrles infusoires et les rhiz 
opodes, Geneve, pp. 259-60. 

1939. Frontonia leucas Bullington, Arch. Protistenk., Jena, 92, pp. 16-25, pi. 1, figs. 
1-4. 

Material. —One ex., Erolai Dani village, near Phulera (Jaipur Dist.), 
9.iv.62. 

Diagnosis. —Body foot-shaped, anterior end wider than posterior ; 
covered with fine short cilia arranged in longitudinal striations ; single 
contractile vacuole with long radiating canals in middle ; macronucleus 
single ; micronucleus few, around macronucleus ; size 330 by 142p.. 

Distribution.—Rajasthan (first record) : As above. Elsewhere : Uni¬ 
versal, in freshwater bodies. Other records from India are : Srinagar 
(Kashmir) ; and Bombay. 

Remarks. —My specimens are of medium size. Other records are: 
Bullington (1930, 258 by 96 y.) ; Kahl (1931, 150-600n long). 


20. Cyclidium glaucoma Muller 

(Text-fig. Ad) 

1786. Cyclidium glaucoma Muller, O.F., Animate, infusoria fluviat. et marina , etc., 
Havnial, et Lipsiae, p. 80,pi. XI, figs. 6-8. 

1936. Cyclidium glaucoma, Bhatia, Fauna Brit. India , Protozoa , Ciliophora London 
pp. 183-184. fig. 85. 

Material. —Two lots, Jodhpur Dist. : (i) Several exs., Nagkund, near 
Jodhpur, 20.ii.62. (ii) Several exs., Mandore, near Jodhpur, 20.ii.62. 

Diagnosis. —Body ovate and compressed ; contractile vacuole at 
posterior end ; long and fine cilia on general body surface ; a conspicuous 
long caudal cilium ; prominent undulating membrane ; macro nuc¬ 
leus spherical ; a micronucleus ; size 22 by 13 *5^. 

Distribution. — Rajasthan (first record) : As above. Elsewhere; Uni¬ 
versal. Another record from India is Sibpur (W. Bengal). 

■Remarks .—My specimens are small. Kahl (1931) recorded a length 
of 25-30{x. 


21. Cothurnia curva Stein 


(Text-fig. 4e) 

1854. Cothurnia curva Stein, Die Infusionsthiere auf there Entwicklungsgeschichte 
untersucht, Leipzig. 

1935. Cethurnia curva. Kahl, Urtiere Oder Protozoa, Tierweit Dtsch., Jena, 
Pt. 30, p. Ill , fic. 143, 40. 
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Material. —One ex., Balsamand, near Jodhpur (Jodhpur Dist.), 
20. ii. 62. 

Diagnosis. —Animalcule housed in a lorica which is attached to sub¬ 
merged substratum by short stalk ; a bend at anterior region of lorica; 
length of lorica 7(V. 

Distribution.—Rajasthan (first record from India) : As above. Else m 
where ; Cosmopolitan. In freshwater bodies. 

Remarks. —My specimen is the largest recorded so far. Kahl (1935) 
had specimens 12\i longer ; in extended condition the animal was ca. 15u 
longer than the lorica. 


22. Stentor sp. 

(Text-fig. 5a) 

Material. —One lot, 2 exs., pond inside Zoological Garden, Jodhpur 
(Jodhpur Dist.), 19.ii.62. 

Diagnosis. —Body trumpet-shaped, colourless ; attached to submerged 
Hydrilla plants ; macronucleus long, band-shaped ; length in extended 
condition 520n, in fixed condition 105^. 

Distribution. —Rajasthan (first record) : As above. Elsewhere ; 
Universal, in freshwater bodies. 

Remark $.—My specimens resemble Stentor polymorphus (Muller) 
but differ somewhat in shape of macronucleus. 


23. Metopus es Miiller 
(Text-fig. 56) 

1786. Metopus es Muller, O. F. Animalc. infusoria, fluviat. et marina etc., 
Hafaiae and Lipsiae, p. 126. 

1932 Metopus es Kahl, Urtiere oder Protozoa, Tierwelt Dtsch., Jena, pt. 25, pp. 
416-417, figs. 70,1. 

Material. —One ex., Erolai Dani village, near Phulera (Jaipur Dist.), 
9.iv.62. 

Diagnosis. —Body S-shaped ; peristome conspicuous and slightly spi¬ 
rally diagonal ; ciliation uniform ; a conspicuous contractile vacuole at 
posterior end ; macro mcleus in middle ; micronucleus adjacent to 
macronucleus ; size 12 by 43jx. 

Distribution.—Rajasthan (first record) : As above. Elsewhere; 
India : Waltair (Andhra Pradesh). Not a common species 
A few record also from Europe. 

Remarks. —My specimen is of medium size Kahl (1932) recorded 
specimene 120-160sx long. 
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24. Metopus es var rectus Kahl 
(Text-fig. 5c) 

1932. Metopus es var, rectus Kahl, Urtiere Oder Protozoa, Tierwelt Dtsch., Jena., 
25, p.417, figs. 70, 3. 



Text-fig. 5.— (a) Stentor sp. ( b ) Metopus es. ( c ) Metopus es var rectus. 
( d) Metopus ovalis. (e) Condylostoma patens. 

cv„ Contractile vacuole; D., Ingested diatoms ; MaN., Macronucleus; Min. 
Microfuicleus ; Pe., Peristome; um., undulating membrane. 
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Material. —Two lots, Jodhpur Dist.: (i) One ex., Mandore, near 
Jodhpur, 20.ii.62. (ii) One ex., Nagkund, near Jodhpur, 20.ii.62. 

Diagnosis. —Similar in shape to Metopus es Muller, but posterior end 
more tapering ; size 95 by 39jx. 

Distribution. — Rajasthan (first record from India) : As above. Else¬ 
where : Cosmopolitan, but very rare species. In stagnate water 
with decaying vegetation. 

Remarks. —My specimens are small. Kahl (1932) recorded specimens 
120^. long. 

25. Metopus ovalis Kahl 
(Text-fig. 5 d) 

1927. Metopus ovalis Kahl, Arch.Protistenk., Jena, 57, p. 142, figs. 11 a, b. 

1932. Metopus ovalis Kahl, Urtiere oder Protozoa, Tierwelt Dtsch., Jena, Pt. 
25, p.418, fig. 70, 5. 

Material. —One ex., Erolai Dani village, near Phulera (Jaipur Dist.), 
9.iv.62. 

Diagnosis. —Body oval, posterior end broad and rounded ; macro¬ 
nucleus single, reniform and placed in middle ; micronucleus single, 
adjacent to macronucleus ; size 97.5 by 39{i. 

Distribution. — Rajasthan (first record from India) : As above. Else¬ 
where : In stagnant water. Very rare form. The only previous record 
is from Germany. 

Remarks. —My specimen is small. Kahl (1927, 1932) recorded 
specimens 100-200^ long. 

26. Condylostoipa patens (Mtiller) 

(Text-fig. 5e) 

1786. Trichoda patens Muller, O. F., Animal infusoria fluviat. et marine etc., 
HafniaeetLipsiae, p. 181, pi. 26, figs. 1, 2. 

1841. Kondylostoma patens, Dujardin, Histoire nat. des Zoophytes infusoires, Paris. 
p.516, pi. 22, fig. 2. 

1932. Condylostomapatens, Kahl, Urtiere oder Protozoa, Tierwelt Dtsch., Jena, 
Pt. 25, p.453, fig. 75, 1. 

Material. —One lot, 10 exs., Sardar Samand Lake (Pali Dist.), 6.ii.62. 

Diagnosis. —Body nearly cylindrical, highly elastic; irregularly 
triangular peristome at anterior end on ventral side ; a prominent un¬ 
dulating membrane extends along with right border of peristome ; canal¬ 
like contractile vacuole ; macronucleus elongate and moniliform ; many 
micronuclei ; size 172 by ,102tx. 

Distribution. — Rajasthan (first record) : As above. Elsewhere : India: 
Mysore. Also Europe. 

Remarks. —My specimens are very small. Kahl (1932) recorded 
specimens 500p, long and Kudo (1960) 250-550p. long. 

27. Condylostoma vorticella (Ehrenberg) 

(Text-fig. 6a) 

1833. Bursaria vorticella Ehrenberg, Abh.preuss. Akad. Wiss., Berlin, 1833, p. 237 # 

1932. Condylostoma vorteiella, Kahl, Urtiere oder Protozoa, Tierwelt Dtsch., 
Jena, pt. 25. p. 457, figs. 12,13,14. 



398 Records of the Zoological Survey of India 

Material .—One lot, 2 exs., Khyra village near Phulera (Jaipur D is t.), 
5.iv.62. 

Diagnosis .—Body ellipsoid ; anterior end truncated, posterior end 
rounded ; a prominent undulating membrane on peristomial border ; 
macronucleus moniliform ; size 90 by 75{x. 

Distribution.—Rajasthan (first record from India): As above. 
Elsewhere : Previous records from Europe in ponds with lot of vege¬ 
tation. 

Remarks .—My specimens are smaller than those of Kahl ( 1932, 
100-200[* long). Very rare form. 



Text-pig. 6. —(a ) Condylostoma vorticella. (b) Euplotes charon. (c) Chaetod 
pira mulleri. {d) Stylonychia pustulata. 

Artcr., Anal cirri; Ccr., caudal cirri; Cv., Contractile vacuole ; D , Ingested 
diatoms ; F., Flexible Frontal end ; Fer., Frontal cirri; Fo., Body fold ; Fv., Food 
vacuole ; L., Lorica ; MaN., Macronucleus ; Me., Membranella : Min., Micronucleus 
Pe., Per stom ; Su., Substratum ;Ten., Marginal cirri. 
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28. Euplotes charon (Muller) 

(Text-fig. 6 b) 


1773. Trichoda charon Muller, O. F., Verminimi terrest et fluviatil. s. animal 
infusor. et Historia, Havinae et. Lipsia, p. 83. 

1838. Euplotes charon Ehrenberg, Die Infusionsthierchen als vollkommene 
Organismen, Leipzig, p. 378, pi. 42, fig. 10. 

1960. Euplotes charon,Kudo,Protozoology (4thed.),Ulinois,p.841,fig. 3586. 

Material .—One lot, 5 exs., in Devdani, near Sambhar Lake 
(Jaipur Dist.), 23 and 24.iii.62. 

Diagnosis .—Body oval, medium sized, rounded at two extremities ; 
ten fronto-ventral cirri on anterior half of ventral side ; macronucleus 
band-shaped and curved ; size 66 by 45p.. 

Distribution.—Rajasthan (first record) : As above. Elsewhere: 
Cosmopolitan, India : Bombay. 

Remarks .—My specimens are small. Kahl (1932) recorded specimens 
70-90{x long ; and Bhatia (1936) 80 by 38-40p.. 


29. Chaetospira muelleri (Lachmann) 

(Text-fig. 6c) 

1856. Chaetospira muelleri Lachmann, Ann. Mag. nat. Hist., London, (2) 19, 
p. 216,figs. 6, 7. 

1932. Chaetospira muelleri Kahl, Urtiere oder Protozoa, Tierwelt. Dtsch., Jena, 
Pt. 25. p. 561, figs. 94.24. 

Material. —One lot, 2 exs., Sardar Samand Lake, (Pali Dist.), 6.iii.62. 
Diagnosis. —Body flask-shaped, housed in a lorica, peristome bearing 
anterior part flexible ; macronucleus in 2-8 parts ; length 90p.. 

Distribution.—Rajasthan (first record from India) : As above. 
Elsewhere: Cosmopolitan, in freshwater bodies. 

Remarks. —Very rare species. My specimens are small ; Kahl (1932) 
recorded specimens 150-250p. long, and Kudo (1960) 60-200^ long. 

30. Stylonychia pustulata Ehrenberg 
(Text-fig. 6d) 

1838. Stylonychia pustulata Ehrenberg. Die Infusiansthiercheh als volihommene Orga¬ 
nismen, Leipzig, p. 371, pi. 13 fig. 1. 

1932. Stylonychia pustulata Kahl, Urtiere oder Protozoa, Tierwelt Dtsch., Jena, nt- 
25, p. 619, figs. 121, 21, 2 la. 

Material. —One lot, 4 exs., Mandore near Jodhpur (Jodhpur Dist.), 
20.ii.62. 

Diagnosis.—* Body elongate oval, posterior end rounded. Cirri : 
frontal 8, ventral 5, anal 5, caudal 3. Setae on margins ; macronucleus 
in two parts ; two micronuclei ; size 78 by 31(x. 

Distribution. — Rajasthan (first record) : As above. Elsewhere : India : 
Srinagar (Kashmir). Previous records from Germany and U. S. A. 

Remarks. —My specimens are very small. Kahl (1932) recorded 
specimens 150-220^ long and Kudo (1960) 150p. long. 
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V— Summary 

1. This paper deals with freshwater Protozoa collected by the 
author during February-April, 1962 in western Rajasthan—districts of 
Jodhpur, Pali, Nagaur (Sambhar Lake and vicinity) and Jaipur. 

2. Thirty species belonging to 26 genera and 23 families are 
described. The families are : Cryptomonadidae, Euglenidae, Anisone- 
midae, Difflugiidae, Colepidae.Tracheliidae, Amphileptidae, Didiniidae, 
Chlamydodontidae, Podophryidae, Ophryoglenidae, Cohnilembidae, 
Tetrahymeniidae, Parmeciidae, Cinetochilidae, Frontonudae, Pleur- 
onematidae, Vaginicolidae,Stentondae, Gyrocarythidae, Condylostom 
atidae, Euplotidae, and Oxytxichidae. 

3. All the species are first records from Rajastham, and several are 
first records from India. 

4. Keys for the indentification of, genera and brief diagnostic 
characters of each species are given. 
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I—Introduction 
(a) General 


The collection dealt with here includes mainly specimens of land and 
freshwater Mollusca and a few shell-remains of marine origin from 
excavations of a mound near Sambhar Lake. They were obtained 
from various localities of Rajasthan (from the districts of Ajmer, Barmer, 
Bikaner, Chittorgarh, Churu, Dungarpur, Ganganagar, Jaipur, Jaisalmer, 
Jhunjhunu, Jodhpur, Nagaur, Pali, Sikar, Sirohi, Tonk and Udaipur) 
mostly by different survey parties of the Zoological Survey of India 
during the years 1941-61, and a few by other institutions and individuals. 

For an account of the topography, climate, vegetation, etc. of 
Rajasthan, see Part I (General Introduction) of this series of paper 
(Roonwal, 1968, Rec. Zool. Surv. India, Vol. 61 (3 & 4), pp. 291-375). 

Since very little is known about the molluscan fauna of Rajasthan 
save some casual references by Hanley & Theobald (1876), Theobald 
(1876), Nevill (1878, 1884), Preston (1912, 1915), Gude (1914), Germain 
(1921), Annandale & Rao (1925) and Prashad (1925), an attempt is made 

( 403 ) 


17 ZSI/63 


13 











404 Records of the Zoological Survey of India 

here to place on record the varied forms available in that area. Published 
records were also carefully examined. As a result, only one species, 
Boysia boysil (a tiny land snail), was added which was not available 
in the collection examined by us. 



Text-fig. 1.—Map showing the important collecting localities of Rajasthan Mollusca. 

Out of the 36 forms listed here, only 11 were recorded earlier from 
Rajasthan, the remaining 25 (marked with an asterisk (*) in the text) 
being new records from that area. The localities noted in the case of 
many of the forms studied are mostly new. 

We have examined in the course of our study a large number of 
specimens (about 3,760) representing 21 genera and 15 families. In 
the case of some species, excellent series were available showing different 
stages of growth and development of the shells. The paucity of species 
in the area may possibly be due to the influence of the arid climate in 
which moisture loving animals of all groups do not thrive. 

Abbreviations used :— 

D. & G. P. R. S., Survey Parties of the Desert and Gangetic Plains 
Regional Station (of the Zoological Survey of India), Jodhpur. 

Dist.y District. 

Ex., Exs ., Example, Examples. 

Nr., Near. 

Sta., Field Collecting Station. 

Z-S.L, Zoological Survey of India, Calcutta, 
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II —List of Species Arranged Phylogenetically 

Class I. GASTROPODA 

Order (i) MESOGASTROPODA 

Family 1. Viviparidae 

1. *Viviparus bengalensis (Lamarck). 

(i) *Form typica (Lamarck). 

(ii) *Race mandiensis Kobelt. 

(iii) *Race gigantea (Reeve). 

(iv) *Phase annandalei Kobelt. 

2. *Viviparus variatus (Frauenfeld). 

Family 2. Pilidae 

3. Pila globosa (Swainson). 

Family 3. Amnicolidae 

4. * Digoniostoma pulchella (Benson). 

5. Digoniostoma cerameopoma (Benson). 

6. Alocinma orcula var. products (Nevill). 

Family 4. Melaniidae 

7. Melanoides (. Melanoides) tuberculatus (Muller). 

8. * Melanoides ( Melanoides) pyramis (Hutton). 

Family 5. Cypraeidae 

9. *Erosaria lamarckii (Gray). 

(i) *Race redimita (Melvill). 

Family 6. Olividae 

10. *Olivancillaria ( Olivancillaria ) acuminata (Lamarck). 

Family 7. Xancidae 

11. Xancus pyrum (Linnaeus) 

*(i) Form pyrum (Linnaeus). 


♦First records from Rajasthan. 
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Order (ii) BASOMMATOPHORA 
Family 8. Lymnaeidae 

12. Lymnaea ( Pseudosuccinea) acuminata Lamarck. 

(i) Form typica Lamarck. 

(ii) *Form patula Troschel. 

(iii) *Form chlamys Benson. 

(iv) *Form rufescens (Gray). 

13. * Lymnaea ( Pseudosuccinea ) luteola Lamarck. 

(i) *Form typica Lamarck. 

(ii) *Form australis Annandale & Rao. 

(iii) *Form impura Troschel. 

Family 9. Planorbidab 

14. *Indoplanorbis exustus (Deshayes). 

15. Gyraulus convexiusculus (Hutton). 

Order (iii) STYLOMMATOPHORA 

Family 10. Veronicellidae 

16. *Laevicaulis alte (Ferussac). 

Family 11. Vertiginidae 

17. Boysia boysii (Pfeiffer). 

18. *Pupoides coenopictus (Hutton). 

Family 12. Subulinidae 

19. *Opeas gracile (Hutton). 

20. Zootecus' insularies (Ehrenberg). 

21. Zootecus estellus (Benson). 

Class II. BIVALVIA (-PELECYPODA) 

Order (iv) ANISOMYARIA 
Family 13. Pteriidae 

22. *Pinctada margaritifera (Linnaeus). 

Order (v) EULAMELLIBRANCHIATA 
Family 14. Unionidae 

23. Parreysia favidens (Benson). 

24. *Parreysia corrugata (Muller) var. nagpoorensis (Lea). 

25. Indonaia caerulea (Lea). 

26. *Indonaia occata (Lea). 

27. *Lamellidens corrianus (Lea). 

Family 15. Corbiculidae 

28. *Corbicula striatella Deshayes. 


♦First records from Rajasthan. 
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III —Key to identification of Rajasthan Mollusca 

1. Land sing without a shell; anus rounded and situated submedially ; penis 

smooth, slender and free to its extremity ; pedal ganglion having shape of a 
spiral tube. 

„.LaevicauIis Simroth 

(a) Penis long, cylindrical, acrocaulous and has a sub-basal collar. 

... Lt alte 

2. Shell small, globose-conoid ; aperture edentulate and lying on same level 

as penultimate whorl forming an acute angle. 

.. Baysia Pfeiffer (the only species boysii representing this genus is not 
found in the collection studied) 

3. Shell small, elongate-ovate ; aperture with one parietal tooth only ; peristome 

expanded, reflexed and edentulous, but not continuous. 

... Pupoides Pfeiffern 


(a) Shell cylindro-pyramidal; parietal denticle rudimentary or absent. 

...P. coenopictus 

4 Shell small, many-whorled ; spire slender or broader ; umbilicus narrow or 

closed ; columellar lip straight or concave, reflexed but not toothed or trun¬ 
cate below. 

...Opeas Albers 

(o) Spire slender and crenulated near suture ; aperture longer than 
broad, with pillar lip straight and slightly reflexed ; umbilicus 
narrow. 

... O. gracile 

5 Shdll rather small, many-whorled, cylindrical or oblong-cylindrical; aperture 

widely ovate or sometimes very oblique ; peristome thick or thin. 

... Zootecus Westerlund 

(а) Shell subcylindrical; aperture semi-ovate, with inner lip slightly 
dilated and reflexed over small umbilicus and outer lip somewhat 
thickened inside. 

... Z. insularis 

(б) Shell oblong-cylindrical, stouter than in insularis ; last whorl ascend¬ 

ing near aperture which is angulate-oval; inner lip vertical; peris¬ 
tome obtuse. 

... Z. estelus 

6. Shell small or large (sometimes gigantic), ovate-conic or globose-conic ; 
whorls smooth or variously sculptured or banded and lineated with dark 
green ; umbilicus narrow or wide ; operculum shortly ovate, but not retrac¬ 
tile ; lining of stomach without folds or chitinous thickenings. 

... Viviparus Montfort 

(o)(i) Shell large, about 1§ times as high as broad ; surface conspicu¬ 
ously banded and lineated with dark green ; mouth sub-circular with 
margin narrow and black (when full-grown) ; umbilicus narrow. 

... V. bengalensis f. typica 

(ii) Shell sometimes translucent like opal glass ; spire more conical 
and sharply pointed ; aperture not quite so broad as in form 
typica , but more projecting ; umbilicus slightly more broader. 

... V. bengalensis race mandeinsis 
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(iii) Shell of gigantic size, with spire short and stout, but sometimes* 
narrow and elongate ; bodywhorl very large, obtusely swollen 
round upper part and then rounded ; aperture very large and 
almost circular, with outer margin much thickened and partially 
covering wide umbilicus. 

... V. bengalensis race gigantea 

(iv) Shell very thin, usually small and translucent; satures shallow ; 
dark spiral bands on whorls sometimes a little incrassated; 
aperture distinctly subrhomboidal and subangulate at its inner 
extremity. 

... V. bengalensis phase annandalei 

( b ) Shell somewhat ovate-conical and deeply umbilicate; bodywhorl' 
descending behind aperture which is rather pyriform ; an obscure 
but constant whitish band running round periphery of bodywhorl. 

... V. variatus 

7. Shell large or very large, usually dextral (veiy rarely sinislia ) ; spire depressed 

or sometimes conical ; umbilicus perforate or broadly open, rarely vesti¬ 
gial ; columella not thickened ; operculum thick and internally calcareous. 

... Pi la Roding 

<iz) Shell large, globose, with spire usually depressed but sometimes 
abnormally long and exserted giving shell a somewhat ovate appear¬ 
ance ; aperture large and its thickened outer margin often lined 
with a band ol orange or pale yellow ; umbilicus wide. 

... P. globosa 

8. Shell small, narrowly umbilicate or sub-umbilicate ; outer lip slightly thickened^ 

produced and angulate or subangulate at its inner extremity ; operculum 
showing no spiral on surface and its nucleus almost central; columellar 
lip forming a sharp and prominent ridge. 

... Digoniostoma Annandale 

(a) Columellar margin less projecting below and blunt ; umbilicus 
practically closed and groove running forward from it not so deep 
or well defined. 

... D.pulchella 

(Jb) Columellar margin more acutely angled below ; umbilicus moderately 
narrow, deep and slightly covered by peristome. 

... D. cerameopoma 

9. Shell with umbilicus closed or rimate and without an oblique channel running 

forward on lower surface of shell; operculum with spirals on both surfaces 
and its nucleus eccentric ; columellar fold ridge-like, but r.ot prominent 
peristome continuous, but not thickened. 

... Alocinma Annandale & Prashad 

(a) Shell much narrower and more elongate than in typical orcula . 

... A. orcula var. producta 

10. Shell slender and imperforate ; spire much longer than bodywhorl and evenly 

descending ; surface smooth or sculptured with axial and spiral ridges some¬ 
times becoming spinose round upper part of whorls ; operculum ovate, with 
uncleus near lower margin ; aperture ovate, but never produced above. 

... Melanoides Olivier 

(a) Shell bearing numerous fine tubercles all over ; bodywhorl compara¬ 
tively small in size ; umbilical region marked with a brown spiral 
band ; aperture l»ss than $ the total length of shell. 

... M. tuberculatus 
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(6) Bodywhorl relatively large and much more swollen ; aperture tapering 
more abruptly and at least more than J as long as shell. 

... M.pyramis 

11. Shell relatively large and thick, discoidal ; whorls rcunded but without peri¬ 
pheral keel; penial stylet absent. 

... Jndoplanorbis Annandale & Prashad 

(a) Shell corneous or olive (rarely black) ; aperture broad and sickle¬ 
shaped. 

.../. cxustus 


12. Shell small, thin and fragile, with whorls convex both above and below ; 
periphery often carinate (carina, when present, lies in middle of whorl) ; 
penial stylet present. 

... Gyraulus Charpentier 

(a) Whorls not much compressed ; periphery mostly subangular in 
middle ; aperture small and lunate-oval. 

... G. convexiusculus 

Shell small or large with bodywhorl generally very large, but spire short 
or produced and sharply pointed ; columellar fold conspicuously twisted 
longitudinally ; aperture wide (ovate or rotund) with fragile peristome ; 
umbilicus closed. 

... Lymnaea Lamarck 

(o)(i) Shell always fairly large, with a regularly ovate outline ; spire short 
narrow and gradually tapering ; aperture more than twice as 
long as broad. 

... L. acuminata f. typica 

(ii) Shell with a relatively much larger spire ; bodywhorl nearly four- 
fifth as broad as long ; mouth less expanded especially towards 
anterior extremity. 

... L. acuminata f. patula 

(iii) Form intermediate between typica and patula, with spire narrower 
than in either and columella a little more twisted ; outer lip 
obscurely angled near upper end. 

... L. acuminata f. chlamys 

(iv) Spire more large, attenuate and acuminate ; surface sometimes 
tinged with red ; mouth ofshell relatively shorter and less expanded. 

... L. acuminata f. rufescens 

(b) (i) Shell of large or larger sire and rather thicker texture ; bodywhorl 

a little compressed and cpire short, broad and conical ; sutures 
more oblique ; aperture twice as long as broad, with outer lip 
slightly dilated. 

... L. luteola f. typica 

(ii) Shell small, with much narrower and elongate spire ; bodywhorl 
showing no compression ; outer margin of aperture nearly straight 
for greater part of its length and inner lip rather straight and obli¬ 
quely angled below. 

... L. luteola f. australis 

(iii) Shell of smaller size, with rather narrower bodywhorl which is 
sometimes slightly angular on the back; surface usually, 
covered with a black deposit; mouth pyriform ; sutures more 
impressed but sometimes shallow. 

... L. luteola f. impure 
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14. Shell large, thick and heavy, with spire obtuse ; canal long, narrow and 

straight; columella 2 to 5 plaited and outer lip thin and simple. 

... Xancus Rddiag 

(a) Columella distinctly triplicate. 

... X.pyrum pyrum 

(In female shell upper part of columella is calloused when full-grown and 
outer iip slightly more thickened). 

15. Cowry with back sometimes slightly gibbous and copiously sprinkled with 

small rounded white specks sometimes ocellated with brown ; extremities 
distinctly pitted, crenated and lineated with brown. 

... Erosaria Troschel 

(a) Shell ochraceous, with dorsal specks purely white, indistinct and 
lacking in pupils ; margins less broad, but thickened and angular. 

... E. lamarckii redimita 

16. Shell somewhat large, with spire raised, exserted and sharply acuminate ; 

surface mostly marked with interrupted zigzag streaks and a delicate net 
work pattern next sutures; columella bearing numerous and sometimes close- 
set plications. 

... Olivancillaria d’Orbigny 

(a) Spire more acuminate and surface frequently adorned with faint, 
close, orange-red strigations and suture beneath with tasciculaticus 
frequently reduced to a row of white spots ; base marked with a spiral 
fawn zone interrupted with light flashes. 

... O. acuminata 

17. True mother-of-pearl oysters, with valves as high as long ; hind angle slightly 

produced ; surface marked with more conspicuous and scaly layers. 

... Pinctada Rdding 

(a) Hinge toothless and hinge margin shorter ; outer surface marked with 
radial rows of white or yellow spots running from umbo to margin ; 
margin of nacre usually dark of smoky. 

... P. margaritifera 

18. Shell small or large, subtrigonal to cordiform ; umbones prominent and 

concentrically grooved ; lateral teeth well-developed in both valves, long 
and finely crenulate ; pallial sinus entire. 

... Corbicula Megerle V. Miihlfeld 

(a) Shell triangular-ovate (when young) and almost ovate rounded (when 
fully mature) ; posterior side distinctly truncated in adult; raised 
concentric ridges on surface becoming indistinct with age in posterior 
part; anterior cardinals longer and more arched than posterior ones. 

... C. striatella 

19. Shell small or large, oval to subrhomboidal and thick, with full, high, zigzag, 

radially sculptured beaks (sculpture mostly extending over disk); left valve 
with two irregular pseudocardinals which are more or less broken into ragged 
denticles or strongly vertically striate, and two laterals, while right valve 
with one or sometimes two pseudocardinals (upper one small and compress¬ 
ed) and two laterals (upper one larger) ; gills three to five times as long as 
broad and inner pair of gills nearly as broad as outer except in anterior part. 

... Parreysia Conrad 

(a) Shell very thick and triangularly wedge-shaped ; zigzag sculpture on 
beaks not extending over disk ; posterior ridge well-marked ; pseu¬ 
docardinals strong and very much split up ; all four gills marsupials 

... P. favidens 

(b) Shell subtriangular and subinflated, with anterior side more produced 
and rounded, while posterior side obliquely biangular ; central zigzag 
ridges on disk generally united at their lower points to form chevroy- 
shaped markings ; outer left gill filled with embryos, while outer 
right gill with a few only. 

... P. corrugata var. nagpoorensig 
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20. Shell rather thin, transverse, elliptical and slightly compressed in middle; 

cicatrices shallow ; inner pair of gills brcader than outer throughout its 
length. 

.. Indonaia Prashad 

(a) Shell elongate-elliptical, pointed atcut midway up behind ; beaks 

sculptured with numerous fine radiating riblets vhich are sometimes 
zigzagged ; teeth lamellar and delicate. 

.. I. carerulea 

(b) Shell subrhomboidal ; surface covered throughout with granular 

concentric ridges and traces of zigzag sculpture. 

.. I. occata 

21. Shell elongate-oval or elongate-elliptical or rhomboidal, with dorsal slope 

nearly straight or alittle curved, posterior ridge often biangulate with two 
sharp radiating lirae above it; left valve with two compressed pseudo- 
cardi nals (front one roughened) and two laterals, while right valve with 
two parallel lamellar pseudocardinals and one lateral ; entire length ol 
outer pair of gills marsupial. 

. Lamcllidcns Simpson 

(a) Shell very thin and elongate-elliptical, with dorsal slope comparatively 
long and stright and posterior wing much broader ; upper pseudo¬ 
cardinals in right valve rather small and thin, while those in left 
valve feebly developed. 

.JL. corrianus 

IV—Systematic Account 

It is convenient, from the point of view of the field worker, to divide 
this Systematic Account under three ecological categories, viz., land, 
molluscs, fresh-water molluscs and marine molluscs (from excavations). 

(a) LAND MOLLUSCS 
Family Veronicellidae 
1. *Laeyicaulis alta (Ferussac) 

(PI. 18, Figs. 1, la) 

1821. Vaginulusalte Ferussac, Tabl. Syst. Anim.Moll., Paris, p. 14. 

1925. Meisenhcimeria alte. Hoffmann. Jena. Z. Naturw., Jena, 61, pp. 226- 
228. PI. V, Fig. 45b‘ (penis). 

1953. Laevicaulis alte, Forcart, Ann. Mus. Congo, Zool. Wet . Sci. Zool. 
Tervuren, 23 : 13, 15, 17, 22, 63-68, PI. II, Fig. 4, PI. IV, Fig. 7, 
Map 6 (p. 65), Table 14 (p. 64). 

Material. —Udaipur District: Coll. R. K. Kaushik : 1 ex., Udaipur 

28.X.57. 

Distribution.—Rajasthan (first record) ; Udaipur (Udaipur Dist.), 
is above. Elsewhere: Extremely wide : Africa to Asia (India, 
Ceylon, Malay Peninsula and Archipelago, Hong Kong, Formosa, 
Philippines, China) and Australia (Queensland), Loyalty Islands and 
New Caledonia ( See Ray, 1961, p. 275 ; Benthem Jutting, 1952, 
pp. 330, 331). 

Remarks. —Specimen young, but skin colour and genitalia suggest 
its close identity with the species alte. Length 35.5 mm., diameter 
14 mm. 
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Family Vertiginidae 
2. Boysia boysfi (Pfeiffer) 

2846. Tomogeres boysii Pfeiffer, Symb. Hist. Heiic., Cassel, 3, p. 82 : Also* 
Z. Malak., Cassel, 6, p. 105 (1849). 

1914. Boysia boy si Gude, Faun. Brit. India, Moll., London, 2 (Trocho 
morphidae-Janellidal) pp. 297, 298. 

Material. —None. Recorded from Chittorgarh and Ajmer (Rajas¬ 
than) by Hanley & Theobald (1876, p. 4), Theobald (1876, p. 31) and. 
Gude (1914, p. 298). 

Distribution.—Rajasthan: Chittorgarh (Chittorgarh Dist.) and 
Ajmer (Ajmer District), as above. Elsewhere ; India : West Bengal 
and Nerbada Valley. 

3. *Pupoides coenopictus (Hutton) 

1834. Pupacoenopicta Hutton, J. Asiat. Soc. Bengal, Calcutta, 3, p. 85. 

1878. Pupa ( Leucochila ) coenopicta, Nevill, Handlist Moll. Indian Mus. r 
Calcutt, 1, p. 193. 

Material .—Nagaur District : Coll. S. Biswas: 1 ex., Sta. 13,. 
Kuchaman Road, 5.ix.58. 

Distribution. — Rajasthan (first record) : Kuchaman Road (Nagaur 
Dist.), as above. Elsewhere ; India : Bihar, Madras, Kerala, Gujarat, 
Delhi, Maharashtra, Punjab, Kashmir. Also Afghanistan, Ceylon, 
Upper Burma and Abyssinia {See Blanford, 1865, p. 94 ; Hanley & 
Theobald, 1876, p. 12 ; Annandale & Rao, 1925, pp. 388, 393 ; 
Gude, 1914, pp. 259, 260). 

Text-fig. 2. — Shell of Pupoides coenopictus (Hutton). Kuchaman Road; Nagaur,. 
District, Rajasthan, ( a ) Dorsal view, (b) Ventral view. 
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Remarks. —Shell tiny, fragile and pale brown, with the parietal 
denticle rudimentary ; spire obtuse and peristome well-developed and 
recurved. Height 4.4 mm., diameter (round bodywhorl) 2.2 mm., 
whorls 5 ; aperture : length 1.8 mm., breadth 1.6 mm. 

Family Subulinidae 
4. *Opeas gracile (Hutton) 

1834. Bulimus Gracilis Hutton, J. Asiat. Soc. Bengal, Calcutta, 3, p. 84. 

1878 . Opeasgracile, Theobald, /. Asiat. Soc. Bengal, Calcutta, 47 (3), p. 146. 

1914. Opeas gracile, Gude, Faun. Brit. India, Moll., London, 2 (Trocbo* 
morphidae-Janellidae), pp. 355-357. 

Material. —Jaipur District : (i) Coll. A. K. Mukherjee .* 1 ex., 

Sta. 22, Ratan talab nr. Sambhar Lake, 9.i.58. (ii) Coll. S. Biswas : 
2 exs., Debdani Temple tank nr. Sambhar town, 13.xii.58. 

Nagaur District : Coll. S. Biswas: 1 ex., Sta. 13, Kuchaman Road, 
5.ix.58. 

Distribution.—Rajasthan (first record) : Ratan talab and Debdani 
Temple tank (Jaipur Dist.) ; Kuchaman Road (Nagaur Dist.) 
Elsewhere : Widespread : East Africa to Asia (Aden, India, Ceylon 
Burma, East and West Pakistan, Malay Peninsula and Archipelago, 
Annam, Indo-China, China, Papua, Philippines, Japan) and Polynesia. 

Remarks .—The largest example (PI. 18, Fig. 2) is from Ratan talab 
(tank) (height 11 mm., diameter 3 mm., whorls 8|) and agrees with the 
Fig. 4 in PI. xxiii of Hanley & Theobald (1876). 

This snail, though small, is known to cause (like Achatina fulica 9 
the Giant African Land Snail) considerable damage to potted plants 
and other garden crops. 

5. Zootecus insularis (Ehrenberg) 

(Plate 18, Fig. 3) 

1831. Pupa insularis Ehrenberg, Symb. Phys. Anim. Avert. Moll., Berlin’ 
1, p. 3, 

1923. Zootecus insularis, Annandale & Rao, Rec. Indian Mus., Calcutta, 
25, p. 394, pi. IX, figs. 8, 9 (shells). 

Material. —Bikaner District : Coll. B. Biswas ; (i) 4 exs., Kolayat, 
10.ix.60. (ii) 5 exs., Kotra, ca. 2 km. N. of Kolayat, 15.ix.60. 

Ganganagar District : Coll. B. Biswas : 14 exs., Suratgarh, 9.X.60. 

Jaipur District : Coll. C. A. Hackett: 7 exs., Sambhar Lake,no 
date. 

Jaisalmer District : Coll. B. Biswas : 1 ex., Nokh, 25.viii.60. 

Jhunjhunu District : Coll. B. Biswas: (i) 5 exs., Sta. 51, Municipal 
tank, Jhunjhunu, 3.xi.60. (ii) 7 exs., Sta. 52, Samas talab (tank), 
Jhunjhunu, 3.xi.60. 
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Nagaur District : Coll. B. Biswas: (i) 28 exs., stony waste land 
between Indana and Didia, ca. 16 km. S.E. of Nagaur, 4.ix.60. (ii) 5 
exs., Kharnal, ca. 17 km. S.W. of Nagaur, 6.ix.60. 

Distribution.—Rajasthan : Sambhar Lake (Jaipur Dist., Nevill, 1878> 
p. 195 ; Gude, 1914, p. 368). The other localities as mentioned above 
(districts of Bikaner, Ganganagar, Jaisalmer, Jhunjhunu and Nagaur) 
are new records. Elsewhere: Very widespread : Africa to Arabia, 
India, Ceylon, Burma and West Pakistan (Baluchistan). Prashad’s 
record (1936) from excavations at Harappa in the Punjab shows that 
the species lived in the prehistoric times also. 

Remarks .—Shells are of different sizes and in different stages of 
growth, and agree well with the figures of insularis given by Annandale 
& Rao (1923) on specimens from the Salt Range, Punjab. The largest 
example (PI. 18, Fig. 3) is from Sambhar Lake (height 16.5 mm., diameter 
5.5 mm., whorls 8£). 


6. Zootecus estellus (Benson) 

(Plate 18, Fig. 4) 

1857. Bulimus estellus Benson, Ann, & Mag. Nat. Hist., London, (2) 19, 
p. 327. 

Material. —Barmer District : Coll. K. K. Tiwari and S. Biswas : 
(i) 120 exs., Sta. 6, rocky hill, S.W. of Barmer town, 26.i.58. (ii) 15 
exs., Sta. 7, on way to Detani, ca. 21 km. N.E. of Gadra Road, 30.i.58. 
(iii) 11 exs., Sta. 7, ca. 2 km. W. of Afforestation Nursery, Gadra Road, 
31.i.58. (iv) 5 exs., nr. Ranasar village, ca. 26 km. N.E. of Gadra 
Road, l.ii.58. (v) 2 exs., Sta. 7, nr. Tamlore village, ca. 21 km. W. of 
Gadra Road, 3.ii.58. (vi) 2 exs., Sta. 8, bank of Luni R. at Syndhri, 
ca. 58 km. from Balotra, 10.ii.58. (vii) 3 exs., salt pits, N.E. side of 
the Circuit House, Panchpadra, 12.ii.58. 

Jaipur District : Coll. B. Biswas: (i) 8 exs., Japog nr. Sambhar 
Lake, 12.xi.56. Coll. A. K. Mukherjee: 130 exs., bank of Sambhar 

Lake, 25.iv.57. Coll. S. Biswas ; (i) 1 ex., a ditch nr. Sambhar Lake, 
Gudha, 9.X.58. (ii) 24 exs., Sambhar Lake nr. Gudha kyars, 30.viii.59. 

Jaisalmer District : Coll. K. K. Tiwari & S. Biswas : (i) 50 exs., 
Sta. 3, Badabagh, Jaisalmer, 25.xii.57. (ii) 3 exs., Sta. 3, Mulsagar nr. 
Jaisalmer, 27.xii.57. (iii) 9 exs., Sta. 3, W. of Dak Bungalow, Jaisalmer, 
31.xii.57. (iv) 10 exs., Sta. 4, Ramgarh, ca. 5 km. W. of Ramgarh, 
low scrub vegetation, 3.i.58. (v) 2 exs., Sta. 3, on way to Jaisalmer, 
ca. 7 km. from Dak Bungalow, Jaisalmer, 9.i.58. (vi) 2 exs., Jedbaiser, 
ca. 21 km. E. of Jaisalmer, 21 .i.58. 

Jodhpur District : Coll. F. Stoliczka: 30 exs., Balmir, no date. 
Coll. K. K. Tiwari & S. Biswas: (i) 1 ex., on land nr. Shivasagar, 
Phalodi, 16.xii.57. (ii) 10 exs., Kolu, ca. 21 km. from Phalodi on 
Jodhpur Road, 17.xii.57. Coll. R. K. Bhatnagar ; 9 exs., bush nr. 
dried up canal, Bishalpur, 14.xii.61. 

Nagaur District : Coll. S. Biswas: 10 exs., Sta. 13, Kuohaman. 

Road, 5.ix.58. 
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Distribution. — Rajasthan: Balmir (Jodhpur Dist., Nevill, 1878, 
p. 195 ; Gude, 1914, p. 369). The other localities mentioned above 
(districts of Barmer, Jaipur, Jaisalmer, Jodhpur and Nagaur) are new 
records. Elsewhere: India : Andhra Pradesh. Also West Pakistan 
(Sind). 

Remarks. —Like Zootecus insularis , this species isalso very variable 
though not so widely distributed. It is represented by a good series of 
specimens, of which the largest one (PI. 18, Fig. 4) is from Balmir (Jodhpur 
Dist.) (height 16.5 mm., diameter 6.5 mm., whorls 8) and very closely 
resembles the Fig. 4 in PI. xxii of Hanley & Theobald (1876). 

(b) FRESHWATER MOLLUSCS 
Family Viviparidae 
7. Viviparus bengalensis Lamarck 

(i) *Form typica (Lamarck) 

The Bengal Viviparus 

(Plate 18, Fig. 5) 

1822. Paludina bengalensis Lamarck, Hist. Nat. Anim. sans Verteb ., Paris, 
6 (2), p. 174. 

1921. Vivipara bengalensis f. typica, Annandale, Rec. Indian Mus., Calcutta, 
22, pp. 267,270,271, PI. I, Figs. 1-5. 

Material. —Pali District : Coll. K. S. Pradhan: 2 exs., Jogmandi 
jharnd (stream) downstream, from a pool with stagnant water and rotten 
leaves, ca. 19 km. from Phulad Railway Station, 3.iii.48. 

Distribution. — Rajasthan (first record) : Jogmandi jharnd, as above. 
Elsewhere: India : Common throughout. Also East Pakistan, 

Ceylon and Burma. 

Remarks. —Though the colouration and the dark spiral bands on 
the surface are much faded, other characters of the shells agree well 
with those of the forma typica. The largest example (PI. 18, Fig. 5) has 
height 26.5 mm., diameter 17.5 mm. and whorls 81k 

(ii) *Race mandiensis Kobelt. 

(Plate 18, Fig. 7) 


1909. Vivipara bengalensis var, mandiensis, Kobelt, in Martini & Chemnitzs, 
Syst. Conch-Cab., Niir-enberg, 1 (21), p. 414, PI. LXXVII, Figs. 8-10. 

1921. Vivipara bengalensis race mandiensis, Annandale, Rec. Indian Mus., 
Calcutta, 22, pp. 271, 272, PI. I, Figs. 4 and 10. 

Material .—Chittorgarh District : Coll. B. N. Chopra & M. L. 
Roonwal: (i) 4 exs., R. Berach (Bedach) nr. Chittorgarh, 8-9.X.41. 
(ii) 33 exs., Sta. 10, a large tank, ca. 5 km. N. of Parsad (Palsad), 
16-21.X. 41. 
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Dungarpur District; Coll. B. N. Chopra & M. L. Roonwal: 2 exs., 
Sta. 11, Surpur-ki-Nadi (stream), ca. 5 km. from Dungarpur town, 

26. X.41. 

Jodhpur District : Coll. B. Biswas; (i) 2 exs., Umedsagar Lake, 
ca. 10 km. W. of Jodhpur, 22.xii.56. (ii) 7 exs., vicinity of Umedsagar 
Lake, 23.xii.56. Coll. D. & G. P. R. S. : (i) 6 exs., Nagadari kund, 
{pool), Mandore, ca. 11 km. N. of Jodhpur, 25.X.60. (ii) 32 exs. 
Mandore Canal, ca. 10 km. N. of Patodi House, Patodi, Jodhpur v 

27. X.60. and 19 & 22.ii.61. 

Tonk District : Coll. Indian Museum Collector ; 3 exs., Talow nr. 
Deoli, 16.V.1890. 

Udaipur District : Coll. D. & G. P. R. S. ; (i) 4 exs., Kherad 
village, Jaisamand Lake, ca. 60 km. S.E. of Udaipur, 23.xii.61. (ii) 6 
exs., Fatehsagar Lake, ca. 7 km. N.W. of Udaipur Railway Station, 
24.xii.61. (iii) 2 exs., Sarupsagar Lake, nr. Pichola Lake, ca. 7 km. 
W. of Udaipur Railway Station, 24.xii.61. (iv) 2 exs., Rajsamand 
Lake, ca. 1 km. N.W. of Udaipur, 24.xii.61. 

Distribution.—Rajasthan (first record) : R. Berach (Chittorgarh 
Dist.) ; Surpur-ki-Nadi (stream) (Dungarpur Dist.) ; Umedsagar, 
Nagadari Kund and Mandore Canal (Jodhpur Dist.) ; Talow (Tonk 
Dist.) ; Kherad village, Fatehsagar, Sarupsagar and Rajsamand 
(Udaipur Dist.). Elsewhere : India : Bihar, Uttar Pradesh, Maha¬ 
rashtra and Punjab. 

That this snail existed in the prehistoric days is known from the 
record by Prashad (1936, pp. 3, 10) from the ie excavatons at Harappa, 
Punjab. Ray (1960, p. 542) has recorded from the relatively recent 
excavations at Navasa (Maharashtra). 

Remarks .—Specimens available are of various sizes and in various 
stages of growth, and form a good series. The largest example is from 
Talow (height 42.5 mm., diameter 33 mm., whorls 6), while that illus¬ 
trated here (PI. 18, Fig. 7) from Umedsagar has height 32 mm., diameter 
24 mm. and whorls 6. 

(iii) Race *gigantea (Reeve) 

The Gigantic Viviparus 
(Plate 18, Figs. 6, 6a) 

1862. Paludina gigantea (von dem Busch MSS.) Reeve, Conch Icon 
London, 14, PI. II, Fig. 7. * 

1915. Viyipara b'.ngalensis var gigantea , Preston, Faun. Brit. India, Moll . 
London, ( Gastr. & Pelec.). p. 84. 

Material. —Jaipur District : Coll. A. K. Mukherjee ; 6 exs., Chappar- 
wara Lake, 5.V.57. 

Udaipur District : Coll. B. N. Chopra & M. L. Roonwal • 34 exs 
Sta. 10, a large tank, ca. 5 km. N. of Parsad (Palsad), 26-27. x. 41. 
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Distribution.—Rajasthan (first record) : Chapparwara Lake (Jaipur 
Dist.) ; a tank in Udaipur (Udaipur Dist.). Elsewhere ; India : West 
Bengal and Bihar. 

Remarks .—Out of the 40 specimens in the lot, only 6 (dry) from the 
Chapparwara Lake appear good and full-grown, attaining even a gigantic 
size, with the colour yellow to cream, spire narrow and elongate to 
short and stout, sutures deep, spiral bands broad and conspicuous, 
umbilicus mostly wide, and aperture very large, sub-orbicular to almost 
■circular, with thick outer margin. The remaining specimens (young) 
are olive green. The largest example (PI. 18, Figs. 6, 6 a) is from the 
Chapparwara Lake (height 50 mm., diameter 42 mm., with somewhat 
narrow and elongate spire, and whorls 6£). 


(iv) *Phase annandalei Kobelt 
(Plate 18, Figs. 10, lOn) 

1908. Vivipara annandalei Kobelt, Nachr, Malak. Ccscll., Frankfurt, 60, 

pp. 161, 162. 

1921. Vivipara bengalensis phase annandalei, Annandale, Bcc. Indian Mus. 

Calcutta, 22, p. 276, PI. II, Figs. 5-8. 

Material .—Pali District : Coll. K. S. Pradhan ; 1 ex., Jogmandi 
jharnd (stream) downstream, from a pool of stagnant water and rotten 
leaves, ca. 19 km. from Phulad Railway Station, 3.iii.48. 

Distribution.—Rajasthan (first record) ; Jogmandi jharna (stream) 
(Pali Dist.), as above. Elsewhere : India : West Bengal, Bihar and 
Andhra Pradesh. 

Remarks .—The single shell (PI. 18, Figs. 10, 10a) was found closely 
associated with specimens of typical bengalensis. It agrees well with 
the figures of annandalei given by Annandale (1921) and has height 
22.5 mm., diameter 15.5 mm., whorls 6J. 


8. *Viviparus variatus (Frauenfeld) 

The Varied Viviparus 
(Plate 18, Fig. 11) 

1862. Paludina variata Frauenfeld, Verh. zool. bot. Ces. Wien, Vienna, 
p. 1163. 

1915. Vivipara variata, Preston, Faun. Brit. India, Moll. ( Gastr. & Felec.), 
London, p. 89. 

Material. —Banner District; Coll. S. Biswas : 2 exs., bed of dried 
up Balu R., 7.i.59. 

Tonk District : Coll. Indian Museum Collector: 6 exs., Talow nr* 
Deoli, 16.V.1890. 

Udaipur District : Coll. D. & G. P. R. S.: 2 exs., Kherad village* 
Jaisamand Lake, ca. 60 km. S.E. of Udaipur, 23.xii.61. 
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Distribution.—Rajasthan (first record) : Balu R. (Banner Dist.) ? 
Talow (Tonk Dist.) ; Kherad nr. Jaisamand Lake (Udaipur Dist.).. 
Elsewhere: India : Orissa, Madras, Andhra Pradesh and Mysore 
State. Also Ceylon. It is more common in southern India than 
elsewhere. 

Remarks. —Shells from Talow were found mixed with those of V, 
bengalensis race mandiensis , but are separable by their smaller size and 
ovately-conical shape, and a faint but constant whitish band running 
round the periphery of the bodywhorl. The largest example (PI. 18- 
Fig. 11) is from the Balu R. bed (height 26 mm., diameter 20.5 mm., 
whorls 5). 


Family Pilidae 
9. Pila globosa (Swainson) 

The Indian Apple Snail 
(Plate 20, Figs. 7, 7 a) 

1822, Ampullaria globosa Swainson, Zool ., London., llllustr, 1 (2), PI, cxix„ 

1925 , Pila globosa , Prashad, Mem. Indiaen Mus., Delhi, 8, pp. 70, 73, 
Pl-XIII, Figs 1-7, 

Material .—Jodhpur District : Coll. B. Biswas ; 2 exs., a dried up ditch 
at Rajlanij ca. 48 km. N. E. of Jodhpur, 22.iii.62. 

Distribution.—Rajasthan : Prashad (1925) gave no exact locality. 
The locality ‘Rajlani’ (Jodhpur Dist.) as noted in the present paper is a 
new record. Elsewhere: India : Throughout, except southern India 
and Punjab. Also East Pakistan. Morelet’s (1875) record of globosa 
from Siam is wrong. A detailed account of the Indian Apple Snails 
is given by Prashad. 

Remarks .—Of the two specimens, one (PI. 20, Figs, 7, la) is full-grown, 
more globose and olive-coloured, with the spire depressed, peristome 
thickened and lined with a band of orange or pale yellow ; it has height 
64 mm., diameter 68 mm. (aperture 46 mm. long, 26 mm. wide) and 
whorls 6. The other specimen is lemon yellow and has a slightly raised 
spire. 


Family Amnicolidae 
10. *Digoniostoma pulchella (Benson) 

(Plate 18, Figs. 8, 8a) 

1836. Paludina pulchella Benson, J. Asiat. Soc. Bengal, Calcutta, 5, p. 746. 

Material .—Ajmer District : Coll. B. Biswas: 6 exs., Sta. 17, Chat, 
ca. 6 km. S. of Nasirabad, 28. xii. 56. 

Barmer District : Coll. K, K. Tiwari & S. Biswas; 5 exs., salt pits, 
N. E. of Circuit House, Panchpadra, 12. ii.-58. 
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Jaipur District : Coll. T G. Vazirani : 2 exs., Ratan talab (tank) nr. 
Gudha and Japog, 3. ii. 58. Coll. A. K. Mukherjee: 10 exs., Sta. 23, 
Chapparwara Lake, 20. vii. 58. Coll. S. Biswas : (i) 5 exs., a ditch at 
Barbaryan in Narayana, 1. iii. 58. (ii) 14 exs., Ratan talab (tank), ca. 
3 km. S. W. of Japog, 2. ix. 58. (iii) 26 exs., a ditch adjacent to Sambhar 
Lake nr. Gudha, 17. ix. 58. (iv) 1 ex., Chapparwara Bund Reservoir, 
ca. 40 km. from Sambhar Lake, 30. ix. 58. (v) 148 exs., Gudha talab 
(tank), ca. 2 km. N. W. of Gudha, 23. x. 58. (vi) 3 exs., Dhobala tank at 
Narayana, 31. x. 58. (vii) 4 exs., Narayana talab (tank) at Narayana, 
2. xi. 58. (viii) 6 exs., Bala talab (tank), ca. 5 km. S. E. of Julguh, 
24. xi. 58. (ix) 8 exs., a ditch, ca. 2 km. W. of Phulera, 3-4. xii. 58. 

Jaisalmer District : Coll. K. K. Tiwari & S. Biswas : (i) 3 exs., Sta. 2, 
Ramsar (a large tank), ca. 1 km. S. W. of Rest House at Pokran, 

20. xii. 57. (ii) 300 exs., Ramdeora, Pokran, 20. xii. 57. (iii) 6 exs., Sta. 3, 
Golabsagar tank, Jaisalmer, 26. xii. 57. (iv) 16 exs., Gadisar, E. of Dak 
Bungalow, Jaisalmer, 28. xii. 57. (v) 6 exs., Sta. 4, Geodiasar, ca. 19 km. 
S. of Ramgarh, 7. i. 58. (vi) 40 exs., Jedbaiser, ca. 21 km. E. of Jaisalmer, 

21. i. 58. 

Jhunjhunu District : Coll. B. Biswas : 100 exs., Sta. 45, Bagar, ca. 
16 km. N. E. of Jhunjhunu, 3 xi. 60. 

Jodhpur District : Coll. B. Biswas : 5 exs., Beriganga, ca. 16 km. N. 
of Jodhpur, 2. xii. 56. Coll. K. K. Tiwari & S. Biswas : (i) 5 exs., Ramsar, 
Phalodi, 14. xii. 57. (ii) 9 exs., on land at Shivasagar, Phalodi, 16. xii. 57. 
(iii) 3 exs., a tank at Ekar, ca. 3 km. N. W. of Phalodi, 17. xii. 57. 

Nagaur District : Coll. B. Biswas : (i) 10 exs., Sta. 27, Merta, 
26. xii. 56. (ii) 7 exs., Sta. 31, a pond at Merta, 31. xii. 56. (iii) 2 exs., 
Sta. 13, Kuchaman Road, 5. ix. 58. (iv) 28 exs., Sta. 2, a tank N. of 
Singar, ca. 16 km. W. of Nagaur, 2. ix. 60. (v) 3 exs., Sta. 9, a tank at 
Rol, ca. 20 km. E. of Nagaur, 4. ix. 60. (vi) 4 exs., Sta. 13, a tank at 
Jmirti, ca. 16 km. S. W. of Nagaur, 6. ix. 60. 

Pali District : Coll. B. Biswas: (i) 6 exs., Sta. 21, Hemawas tank, 
ca. 8 km. S. of Pali, 5. xii. 56. (ii) 14 exs., Sta. 23, Pali, 6. xii. 56. 

Sikar District : Coll. B. Biswas : (i) 12 exs., Sta. 31, Harsnath tank, 
ca. 15 km. S. E. of Sikar, 14. ix. 60. 

Sirohi District : Coll. K. S. Pradhan : (i) 3 exs., Nathela tank, 

ca. 1 km. from Mavli Camp, 28. ii. 48. (ii) 1 ex., Jaivilas Palace, 
Mount Abu, 7. iii. 48. 

Udaipur District : Coll. B. N. Chopra & M. L. Roonwal: (i) 100 exs, 
Sta. 6, a large tank close to Dak Bungalow at Barapal village, ca. 24 km. 
S. of Udaipur, 15. x. 41. (ii) 4 exs., a large tank, ca. 5 km. N. of Parsad 
(Palsad), 26-27. x. 41. Coll. D. & G. P. R. S. : 2 exs., a pond, ca. 1 km. 
N. of Fatehsagar Lake, Udaipur, 24. xii. 61. 

Distribution. — Rajasthan (first record) : Localities mentioned above 
(districts of Ajmer, Barmer, Jaipur, Jaisalmer, Jhunjhunu, Jodhpur, 
Nagaur, Pali, Sikar, Sirohi and Udaipur). Elsewhere : India : Common 
throughout. Also Burma and Malay Peninsula. 

17 ZSI/83 
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Remarks. —Ghose’s Paludomus baccula Var. minuta from the Batu 
Cave, Selangor (1929), is a synonym {see Laidlaw, 1940). 

This large collection has specimens ringing from the very young 
adults. The largest example (pi. 18, Figs. 8, 8a) is from Merta (hei^h* 
8*5 mm., diameter 5-5 mm., whorls 5). 


11. Digoniostoma cerameopoma (Benson) 

(Plate 18, Figs. 9, 9a) 

1830. Plaudina cerameopoma Benson, Gleanings in Sci., Calcutta, 2, p. 125. 

1929. Bithynia ( Digoniostoma ) cerameopoma, Thiele, Handb. Syst. Wsfeh - 
tierk., Jena, 1, p. 155. 

Material. — Jaipur Dist. : Coll. F. Stoliczka : 4 exs., Sambhar Lake* 
no date. 

Distribution. — Rajasthan : Sambhar Lake (Jaipur Dist.), as above, 
{vide Nevill, 1884, p. 34). Elsewhere : India : West Bengal, Bihar, 
Assam and Punjab. Also West Pakistan (Sind). 

Remarks. —The largest example (PI. 18, Figs. 9, 9a) has the following 
particulars : height 11-5 mm., diameter 7 mm., whorls 5|. 

12. Alocinma orcula var. products (Nevill) 

(Plate 19, Figs. 1, la) 

1884. Bythfrfia orcula var. producta Nevill, Hand list Moil. Indian Mus, 
Calcutta, 2, p. 37. 

1921. Amhicola {Alocinma) orcula var. producta , Ahnandate, fft&ian 

Mus., Calcutta, 22, p. 540. 

Material. —Jaipur District : Coll. F. Slolicika : 3 exs., Sambhar Like, 
no date. 

Distribution, — Rajasthan : Sambhar Lake (Jaipur Dist.), ns above 
{vide Nevill, 1884). Elsewhere : India : West Bengal, Assam, Bmar and 
Punjab. 

Remarks. —This form often occurs along With the fbrhia typica. 
Shells are very small and delicate, the largest one (PI. 19, Fr^S. 1, la) 
with height 5 mm., diameter 4 mm., whorls 4. 

Family MelAnidAe 

13. Melandides (Melandidetf) tiibbrcdlatns (Miiller) 

The Tubercled Melania 

(Plate 19, Figs. 2, 2a) 

1774. Nerita tuberculata MtillCr, Verm. Terr. Fluv. Tesfacea, Htvniae A 
Lipsiae, 2, p. 191. 

1906. Melanis tube rculatus. Comber, /. Bombay nat. Hist. Soc., 17(1), p. 216, 

1919. Melanoidss tubcrcutatus, Annandale & Prashad, Rec. iMian 
Mus Calcutta, 18, pp. 31, 32, Pi. IV, Fig. 1. 
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Material. —Rajasthan: Coll. C A.Hackett: 6 exs., no exact locality, 
no date. 

Barmer District : Coll. K. K. Tiwari & S. Biswas : 475 exs., Sta. 8, 
Luni R. at Syndhri, ca. 58 km. from Balotra, 10. ii. 58. 

Chittorgarh District : Coll. B. N. Chopra & M. L. Roonwal : 5 exs ; 
Sta. 1, R. Berach (Bedach) nr. Chittorgarh, 8-9. x. 41. 

Jaipur District : Coll. T G. Vazirani : 5 exs., Sambhar Lake nr. new 
kyoirsy 29. v. 58. Coll. A. K. Mukherjee : 4 exs., Sta. 17, Gudha nr. 
Sambhar Lake, 10. vii. 58. 

Pali District : Coll. K. S. Pradhan : 10 exs., Jogmandi jharna (waterfall) 
ca. 19 km. from Phulad, 3, iii, 48. 

Sirohi District : Coll. K. S. Pradhan : (i) 18 exs., Kudra Dam, 

Mount Abu, 8. iii. 48. (ii) 8 exs., Gora Chapra nullah (stream), ca. 3 km. 
E. of Abu Dak Bungalow, Mount Abu, 10. iii. 48. 

Udaipur District : Coll. B. N. Chopra & M. L. Roonwal : 6 exs., Sta 
10, a large tank, ca. 5 km. N. of Parsad (Palsrid), 26-27. x. 41. Coll 
K. S. Pradhan : 1 ex.,.Rajsamand Lake, ca. 32 km. N. of Mavli (in water 
rich In aquatic vegetation), 27. ii. 48. 

Distribution.—Rajasthan : Nevill (1884, p. 239) gave no exact localit y 
Other localities as mentioned above (districts of Barnier, Chittorgarh 
Jaipur, Pali, Sirohi and Uddipilr) ate hew records. Elsewhere ; f Very 
widespread : From southern and eastern shores of the Mediterranean 
arid Africa to Asia (India, Ceylbn, Buntia, feast arid West Pakistan, 
Iran, Afghanistan, Malay Peninsula <t and Archipelago, China) arid 
Philippines and Australia (see Annahdale, i9l8 a, pp. 114, 115, 157 ; 
1918b, p. 163 ; Benthem Jutting, 1956, pp. 412-418). 

The occurrence of this species in prehistoric Jericho, Jordan (dating 
back to 5,000—7,000 years), is indicated by Biggs (1960). 

Remarks .—Specimens are greatly variable in shape, size, etc., of 
their shells. The largest example (PI. 19, Figs. 2, 2a) is from Jogmandi 
jharnd (height 22 mm., diameter 7-5 mm., whorls 6). 


\ . r . 

14. *Melahoides (Mfelanoides) pyramis (Hutton) 
The Pyramid Melania 
(Plate 19, Figs. 3, 3a) 


1850. Melania pyramis Hutton, J. Asial. Soc. Bengal, Calcutta, 18(2), 
p. 658. 

1919. Melanoides pyramis, Annandale & Prashad, Rec. Indian Mus., Cal¬ 
cutta, 18, p. 32, PI. IV, Fig. 3. 

Material .—Jodhpur District : Coll. D. & G. P. R. S. : 1 ex., Maiidore 
Canal, ca. 10 km. N. of Jodhpur, 22. ii. 61. 



422 Records of the Zoological Survey of India 

Distribution.—Rajasthan (first record) : Mandore Canal (Jodhpur 
Dist.), as above. Elsewhere : India : Quite common in the Gangetic 
plains. Also West Pakistan (Baluchistan), Iran and Iraq. 

Remarks. —The single shell shows the typical features of pyramis 
and has height 23-5 mm., diameter 8 mm., whorls 9. 


Family Planorbidae 
15. *Indoplanorbis exustus (Deshayes) 
(Plate 19, Fig. 5) 


1834. Planorbis exustus Deshayes, Belong. Voy. Ind.-Orient. Zool. Moll., 
Paris, p. 417, PI. 1, Figs. 11-13. 

1921. Planorbis ( Panorbis ) exustus ., Germain, Rec. Indian Mus., Calcutta, 
21, pp. 26-33, PI. 1, Figs. 4-9. 

1921. Indoplanorbis exustus, Annandale & Prashad, Rcc. Indian Mus., 
Calcutta, 22, pp. 578-582, Figs. 14A, B, genitalia (p. 579). 

Material. —Ajmer District : Coll. B. Biswas : (i) exs., Sta. 18, Nasira- 
bad, 29. xi. 56. (ii) 2 exs., Sta. 17, Chat, ca. 6 km. S. of Nasirabad, 
28. xii. 56. 

Barmer District : Coll. K. K. Tiwari Sc S. Biswas : (i) 1 ex., Sta. 6, 
rocky hill, S. W. of Barmer town, 26. i. 58. (ii) 4 exs., Sta. 9, nr. Circuit 
House, Panchpadra Salt Depot, 11. ii. 58. (iii) 18 exs., Sta. 9, salt pits, 
N. E. of Circuit House, Panchpadra Salt Depot, 12. ii. 58. (iv) 12 exs., 
Sta. 9, E. of Circuit House, Panchpadra Salt Depot, 14. ii. 58. Coll. 
S. Biswas : 2 exs., Balu R. bed, 7. i. 59. 

Bikaner District : Coll. B. Biswas : 7 exs., Kotra, ca. 3 km. N. of 
Kolayat, 15. x. 60. 

Churu District : Coll. B. Biswas : 55 exs., Sta. 43, a tank, S. of Tara" 
nagar, 26. x. 60. 

Dungarpur District : Coll. B. N. Chopra Sc M. L. Roonwal: 18 exs., 
Sta. 13, tank and pools around Dungarpur town, 28. x. 41. 

Ganganagar District : Coll. B. Biswas : (i) 2 exs., Sta. 26, Diplana, 
ca. 13 km. E. of Nohar, 13. x. 60. (ii) 12 exs., Sta. 31, Badbirana, ca. 
16 km. S. E. of Nohar, 15. x. 60. (iii) 2 exs., Sta. 34, Asarjana, 
ca. 18 km. N. W. of Nohar, 15. x. 60. (iv) 6 exs., Sta. 38, Bhukarka, 
ca. 10 km. N. W. of Nohar, 16. x. 60 

Jaipur District : Coll. B. Biswas : (i) 9 exs., Bandi Nadi (river) at 
Sanodia, ca. 14 km. S. W. of Sambhar, 25. xi. 56. Coll. S. Biswas : 
(i) 6 exs., Sta. 3, Japog, Sambhar Lake, 12. xi. 56. (ii) 8 exs., Ratan 
taldb (tank) (No. 5), ca. 3 km. S. of Japog, 2. ix. 58. (iii) 2 exs., a ditch 
nr. Sambhar Lake, Gudha, 9. x. 58. (iv) 36 exs., Gudha taldb (tank) 
(No. 4), ca. 2 km. N. W. of Gudha village, 22. x. 58. (v) 3 exs., Dhobala 
tank, Narayana, 31. x. 58. (vi) 7 exs., Kalo taldb {No. 5), Narayana, 
1. xi. 58. (vii) 32 exs., Narayana taldb (No. 4), Narayana, 2. xi. 58. 
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(^iii) 3 exs., Gudha taldb (No. 2), 20. ix. 58. (ix) 3 exs., Bala taldb 
vNo. 14), ca. 5 km. S. E. of Julguh, 24. xi. 58. (x) 28 exs., Dudu, 
on side of main road to Jaipur, 7. i. 59. (xi) 7 exs., Sambhar Lake nr. 
Gudha kydrs, 30. viii. 59. Coll. A. K. Mukherjee : (i) 10 exs., Sta. 22, 
Ratan taldb (tank) nr. Sambhar Lake, 9. i. 58. (ii) 2 exs., Sta. 23, 
Chapparwara, 20. vii. 58. Coll. T G. Vazirani : (i) 5 exs., Ratan taldb 
(tank), Gudha, 3. ii. 58. (ii) 1 ex., Gudha, 8. iii. 58. 

Jaisalmer District : Coll. K. K. Tiwari & S. Biswas : (i) 16 exs., Sta. 2, 
Salamsar, S. W. of Rest House, Pokran, 20. xii. 57. (ii) 8 exs., Sta. 2, 
Ranisar a large tank, S. W. of Rest House at Pokran, 20. xii. 57. 

(iii) 13 exs., Sta. 2, Ramdesar at Ramdeora, Pokran, 20-21. xii. 57. 

(iv) 2 exs., Sta. 2, a dried up pond nr. Sati shrine, ca. 2 km. W. of Rest 
House, Pokran, 22. xii. 57. (v) 8 exs., Sta. 3, Didansagar, ca. 3 km. E. of 
Jaisalmer town, 25. xii. 57. (vi) 3 exs., Sta. 3, Golabsagar tank, 
Jaisalmer, 26. xii. 57. (vii) 1 ex., Sta. 3, Gadisar, E. of Dak Bungalow, 
Jaisalmer, 28. xii. 57. (ix) 18 exs., Sta. 3, W. of Gadisar, Jaisalmer, 
30. xii. 57. (x) 4 exs., Sta. 4, Geodiasar, ca. 19 km. S. of Ramgarh, 
7. i. 58. (xi) 18 exs., Jedbaisar, ca. 21 km. E. of Jaisalmer, 21. i. 58. 

Jhunjhunu District : Coll. B. Biswas: (i) 11 exs., Sta. 56, Malsisar, 
ca. 35 km. N. W. of Jhunjhunu, 4. xi. 60. 

Jodhpur District : Coll. B. Biswas : (i) 4 exs., Sta. 24, Kailna Lake, 
ca. 8 km. W. of Jodhpur, 14. xii. 56. (ii) 28 exs., Sta. 25, Beriganga R., 
ca. 16 km. N. of Jodhpur, 19-20. xii. 56. Coll. Dr. K. K. Tiwari & S. 
Biswas: (i) 74 exs., Sta. 1, Ranisar tank, Phalodi, 13 & 15. xii. 57. 
tii) 30 exs., Sta. 1, Khetri nullah (stream), Phalodi, 14. xii. 57 (iii) 3 exs., 
Sta. 1, Ramsar tank, Phalodi, 14. xii. 57 (iv) 60 exs., Sta. 1, Shivasagar 
tank, Phalodi, 15. xii. 57. (v) 84 exs., Sta. 2, Magdasar tank, Bap, 
ca. 30 km. N. of Phalodi, 15. xii. 57. (vi) 8 exs., Sta. 1, on land nr. 
Shivasagar, Phalodi, 16. xii. 57. Coll. D. & G. P. R. S. : 11 exs., 
Mandore Canal, ca. 10 km. N. of Jodhpur, 25. x. 60. 

Nagaur District : Coll. B. Biswas : (i) 10 exs., Nawa nr. Sambhar 
Lake, 16. xi. 56. (ii) 14 exs., Sta. 27, Merta, 26. xii. 56. (iii) 11 exs., 
Sta. 30, a pond in Merta, 28. xii. 56. (iv) 25 exs., a tank, N. of Singar, 
ca. 16 km. W. of Nagaur, 3. ix. 60. (v) 28 exs., Sta. 6, a tank at Basni, 
ca. 8 km. W. of Nagaur, 3. ix. 60. (vi) 1 ex., Sta. 8, a tank at Didia, 
ca. 20 km. S. E. of Nagaur, 14. ix. 60. (vii) 8 exs., Sta. 11, a tank at 
Balwa, ca. 8 km. N. W. of Nagaur, 5. ix, 60. (viii) 14 exs., Sta. 13, 
a tank at Imirti, ca. 16 km. S. W. of Nagaur, 6. ix. 60. (ix) 11 exs., 
Sta. 14, a tank at Kharnal, ca. 17 km. S. W. of Nagaur, 16. ix. 60. 
(x) 25 exs., Sta. 14, a tank at Bhakrod, ca. 24 km. S. W. of Nagaur, 
16. ix. 60. Coll. A. K. Mukherjee : 10 exs., Sta. 20, Julga nr. Sambhar 
Lake, 24. vii. 58. Coll. S. Biswas: 3 exs., Sta. 13, Kuchaman Road, 
5. ix. 58. 

Pali District: Coll. K. S. Pradhan : 2 exs., stagnant pool, ca. 19 km. 
from Phulad Railway Station nr. Jogmandi jharnd (stream), 3. iii. 48. 
Coll. B. Biswas : (i) 1 ex., Sta. 21, Hemawas tank, ca. 8 km. S. of Pali, 
5. xii. 56. 

Sikar District : Coll. B. Biswas : (i) 1 ex., Sta. 82, a tank, S. E. of 
Sikar, 15. xi. 60. 
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Udaipur District : Coll. B. N. Chopra & M. L. Roonwal: (i) 24 exs., 
Sta. 4, a bdori (tank) nr. Dak Bungalow, Barapal village, ca. 24 km. from 
Udaipur, 13-14. x. 41. (ii) 74 exs., Sta. 3, Barapal-ka-nw/fo/i (stream), 
nr. Barapal village, ca. 24 km. S. of Udaipur, 14. x. 41. (iii) 45 exs., 
Sta. 6, a large tank close to Dak Bungalow, Barapal village, ca. 24 km. 
S. of Udaipur, 15. x. 41. (iv) 12 exs., Sta. 10, a large tank, ca. 5 km. N. 
of Parsad (Palsad), 16 & 21. x. 41. (v) 2 exs., Sta. 7, Parai-ki-Nadi 
(Parai streamlet), ca. 2 km. S. of Parsad (palsad), 17 & 23. x. 41. Coll. 
K. S. Pradhan : 4 exs., Nathela tank, ca. 1 km. from Mavli, 28. ii. 48. 
Coll. D. & G. P. R. S. : 1 ex., Ahar R., ca. 4 km. S. of railway bridge, 
Udaipur, 24. xii. 61. 

Distribution.—Rajasthan (first record) : Localities mentioned above? 
(districts of Ajmer, Barmer, Bikaner, Churu, Dungarpur, Ganganagar, 
Jaipur, Jaisalmer, Jhunjhunu, Jodhpur, Nagaur, Pali, Sikar and Udaipur). 
Elsewhere: Very common throughout Asia (India, East and West 
Pakistan, Ceylon, Burma, Malay Peninsula and Archipelago, Indo- 
China, Thailand, China, Tibet, Iran). 

Sewell (1931) recorded this giant Planorbid mollusc from the prehis¬ 
toric excavations at Mohenjodaro, Sind. 

Remarks. —This is a very common species and forms the largest 
series in the collection showing various stages of growth and develop¬ 
ment of the shells from the bulla stage to the adult form. The largest 
example is from Nasirabad (height 9 mm., diameter 18-5 mm.). The 
example illustrated here from Jaisalmer (PI. 19, Fig. 5) measures : height 
7 mm. and diameter 19 mm. This mollusc is the carrier of a serious 
cattle-pest, Schistosoma spindalis. 


16. Gyraulus convexiusculus (Hutton) 
(Plate 19, Fig. 4) 


1849. Planorbis convexiusculus Hutton, J. Asiat. Soc., Bengal , Calcutta. 
18(2), p. 657. 

1921. Planorbis ( Gyraulus ) convexiusculus, Germain, Rec. Indian Mus., 
Calcutta, 21, pp. 118-121. 

Material.— Jaipur District; Coll. F. Stoliczka: (i) 9 exs., Sambhar 
Lake, no date. Coll. A. K. Mukherjee : (i) 8 exs., Sta. 22, Ratan talab 
(tank), 9. i. 58. (ii) 2 exs., Sta. 23, Chapparwara Lake, 20, vii. 58. Coll. 
S. Biswas : (i) 3 exs., Sta. 7, Chapparwara Bund Reservoir, ca. 40 km. 
from Sambhar, 30. ix. 58. (ii) 4 exs., Sta. 6, Debdani Temple tank nr. 
Sambhar, 13. xi. 58. 

Jodhpur District : Coll. D. & G. P. R. S.: 2 exs., Mandore Canal, 
ca. 10 km. N. of Jodhpur, 25. x. 60. 

Nagaur District : Coll. S. Biswas : 8 exs., Sta. 13, Ruchaman Road, 
15. ix. 58. 
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Sirohi District : Coll. K. S. Pradhan : (i) 8 exs., Kudra Dam, Mount 
Abu, 8. iii. 48. (ii) 7 exs., Gora Chapra nullah (stream), ca. 3 km. E. of 
Abu Dak Bungalow, Mount Abu, 10. iii. 48. 

Udaipur District : Coll. B. Ij. Chopra $c M. L. Roonwal: 4 e$$., Sta. 
10, a large tank, ca. 5 km. N. ot Parsad (Palsad), 26-27. x. 41. Coll. 
D. & G. P. R. S. : 4 ex., Pichola Lake, ca. 7 km. W. of Udaipur Railway 
Station, 24. xii. 61. 

Distribution.—Rajasthan : Sambhar Lake (Jaipur Dist., vide Nevill, 
1878, p. 244 ; Germain, 1921, p. 121). Other localities as mentioned 
above (districts of Jaipur, Jodhpur, Nagaur, Sirohi and Udaipur) are 
new records. Elsewhere : Throughout Asia (India, Ceylon, Burma, 
East and West Pakistan, Iran, Afghanistan, Malay Peninsula and 
Archipelago, Indo-China, Thailand, China, Philippines and Japan) (see 
Annandale & Prashad, 1919, pp. 52-54 ; Benthem Jutting, 1956, pp. 
463-466). 

Remarks. —The species is represented by a good series of typically 
flattened small shells of different sizes and in different phases of growth ; 
the periphery is subangular. The largest example (PJ. 19, Fig. 4) is 
from Chapparwara Lake (height 1-5 mm., diameter 5 mm.). 


Family Lymnaeidae 

17. *Lymnaea (Pseudosuccinea) acuminata Lamarck 
The Acuminated Lymnaea 
(i) Form typica Lamarck 
(Plate 19, Figs. 6, 6a) 

1822. Limnaea acuminata Lamarck, Hist. Nat. Anim. sans Vertcb., Paris, 

6(2), p.160. 

1925. Limnaea ( Pseudosuccinea ) acuminata f. typica, Annandale & Rao, 
Rec. Indian Mus., Calcutta, 27, p. 156, i80, 181, 189, fig. iii, 

nos. 3 & 5. 

Material .—Jaipur District : Coll. A. K. Mukherjee : 3 exs., Sta. 23, 
Chapparwara nr. Sambhar Lake, 20. vii. 58. Coll. S. Biswas : 1 ex., Sta. 
6, Chapparwara Bund Reservoir, ca. 4 km. from Sambhar, 30. ix. 58. 

Jodhpur District : Coll. D. & G. P. R. S.: (i) 3 exs., Mandore Canal, 
ca .10 km. N. of Jodhpur, 19. ii. 61. (ii) 1 ex., Kailna Lake, ca. 1 km. 
N. W. of Jodhpur, 19. ii. 61. 

Sirohi District; Coll. K. S. Pradhan ; (i) 1 ex., a nullah (streamlet) 
nr. Dilwara Temple, Mount Abu, 7. iii. 48. 

Udaipur District : Coll. K. S. Pradhan : (i) 2 exs., a small pool nr' 
Rajsamand, ca. 32 km. N. of Mavli, Udaipur, 27. ii. 48. Coll. D. &G. P\ 
R. S. : 1 ex., Pamri Nadi, a tributary of Wokal R., ca. 8 km. N. of Kotra * 
Udaipur, 21. xii. 61. 
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Distribution.—Rajasthan : No exact locality (Nevill, 1878, p. 234 ; 
Annandale & Rao, 1925, p. 156). Other localities as mentioned abova 
(district of Jaipur, Jodhpur, Sirohi and Udaipur) are new records. 
Elsewhere: India: Common throughout. Also East and West 
Pakistan and Burma. 

Remarks .—The largest example (P. 19, Figs. 6, 6 a) from a deep water 
pool nr. Trevor tdl (Mt. Abu) has height 17-5 mm., diameter 11. 5 mm. 
and whorls 4. 


(ii) *Form patula Troschel 
(Plate 19, Figs. 7, 7a) 

J837. Limnaeus patulus Troschel, in Wiegmann’s Arch. f. A aturces., 
Berlin, 3, p. 167. 

1925. Limnaea ( Pseudosuccinea ) acuminata 1. patula, Annandale & Rao, 
Rec. Indian Mus., Calcutta, 27, p. 181, fig. iii, no. 9. 

Material .—Pali District : Coll. K. S. Pradhan : 3 exs., a pond on 
sandy bed of Phulad R., ca. 2 km. S. of Phulad Railway Station. 1. iii. 48. 

Udaipur District : Coll. B. N. Chopra & M. L. Roonwal: 3 exs., Sta. 
8, Parsad-ka-nw//a/t (Parsad stream) nr. Dak Bungalow at Parsad (Palsad), 
18-19. x. 41. Coll. K. S. Pradhan : 50 exs., Udaipur, 17. iii. 48. Coll. 
D. & G. P. R. S.: 1 ex., Pichola Lake, ca. 7 km. W. of Udaipur Railway 
Station, 24. xii. 61. 

Distribution.—Rajasthan (first record) : L ocalities as mentioned above 
< districts of Pali and Udaipur). Elsewhere : India : As common as 
forma typica. Also West Pakistan, Nepal and Burma. 

Remarks .—The largest example (PI. 19, Figs. 7, la) is from Udaipur 
(height 26.5 mm., diameter 15 mm., whorls 3£). 

(iii) *Form chlamys Benson 
The Cloak Lymnaea 
(Plate 19, Figs. 8, 8a) 

1636. Limnaea chlamys Benson, J Asiat. Soc. Bengal. Calcutta, 5, 
p. 744, 

7925. Limnaea ( Pseudosuccinea ) acuminata f. chlamys, Annandale & Rao, 
Rec. Indian Mus. Calcutta, 27, p. 181. fig. iii, no. 6. 

Material .—Rajasthan : 4 exs., no exact locality. 

Pali District : Coll. K. S. Pradhan ; (i) 10 exs., Phulad R. (with rocky 
and pebbly bottom and swift current), ca. 2 km. S. of Phulad Railway 
Station, 1. iii. 48. 

Sirohi District: Coll. K. S. Pradhan : (i) 4 exs., a nullah (stream), 
nr. Dilwara Temple, Mount Abu, 7. iii. 48. (ii) 84 exs., Gora Chapra 
nullah (stream), ca. 3 km. E. of Abu Dak Bungalow, Mount Abu, 
10. iii. 48. 
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Distribution.—Rajasthan (first record) : Localities mentioned above 
(districts of Pali and Sirohi). Elsewhere ; India : As common as the 
form patula. 

Remarks. —This form is represented by a good series. The largest 
example (PI. 19, Figs, 8, 8a) is from “ Rajasthan ” (no exact locality) and 
has height 23 mm., diameter 13-5 mm., whorls 4i. 


(iv) *Form rufescens (Gray) 
The Reddish Lymnaea 
(Plate 19, Figs. 9, 9a) 


1820. Limnaea rufescens Gray, in Sowerby’s Genera of Shells, London, 
1, Limnaea, Fig. 2. 

1925. Limnaea ( Pseudosuccinea ) acuminata f. rufescens, Annandale & 
Rao, Rec. Indian Mus., Calcutta, 27, p. 181, Fig. iii, no. 10. 

Material. —Jodhpur District : Coll. D. & G.P.R.S. i (i) 7 exs. Mandore 
Canal, ca. 8 km. N. of Jodhpur, 19. ii. 61. (ii) 14 exs., Mandore Canal, 
ca. 10 km. N. of Jodhpur, 22.ii.61. 

Udaipur District : Coll. B. N. Chepra & M. L. Roonwal : 16 exs., 
Sta. 10, a large tank, ca. 5 km. N. of Parsad (Palsad), 16-21.X.41. 

Distribution.—Rajasthan (first record) : Localities as mentioned above 
(districts of Jodhpur and Udaipur). Elsewhere : India : As common as 
the forms chlamys and patula. Also East Pakistan and Burma. 

Remarks .—Though a reddish tinge is not visible in all the specimens, 
other peculiarities show beyond doubt that they belong to the form 
rufescens. The largest example (PI. 19, Figs. 9. 9a) is from a large tank 
nr. Parsad, and has height 25 mm., diameter 12 mm., whorls 4£. 


18. *Lymnaea [Pseudosuccinea] luteola Lamarck 
(i) *Form typica Lamarck 
The Yellowish Lymnaea 
(Plate 19, Figs. 10, 10a) 

1822 Limnaea luteola Lamarck, Hist. Nat. Anim. sans Verteb., Paris, 6(2), 
p. 160. 

1925. Limnaea ( Pseudosuccinea ) luteola f. typica, Annandale & Rao, Rec. 
Indian Mus., Calcutta, 27 p. 184, fig. iv, no. 1. 

Material. —Pali District : Coll. K. S. Pradhan 2 exs., Jogmandi 
Jharna (stream), ca. 19 km. from Phulad, 3.iii.48. 
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Sirohi District .* Coll. K. S. Pradhan : 8 exs., Gora Chapia nullah 
(stream), ca. 3 km.E. of Abu Dak Bungalow, Mount Abu, 10.iii.48. 

Udaipur District : Coll. D. & G. P. R. S.: 6 exs., a channel, ca, 
1 km. S. of Kankroli, Udaipur, 24.xii.61. 

Distribution.—Rajasthan (first record) : Localities as mentioned ab,pye. 
(districts of Pali, Sirohi and Udaipur). Elsewhere: India : Mon* 
common throughout than L. acuminata. Also East and West Pakistan, 
Burma and Nepal (Pharping). 

Remarks .—The few shells in the collection, though rather damaged, 
show the typical features of luteola. The largest example is from the 
Gota Chapra nullah , and has height 22 mm., diameter 12 mm. and 
whorls 4£, while that illustrated here (PI. 19, Figs. 10, 10tf), from Kan¬ 
kroli, has height 19.5 mm., diameter 12 mm. and whorls 5. 


(ii) Form australis Annandale & Rao, 1925 
(Plate 19, Figs. 11, llo) 

1925. Limnaea ( Pseudosuccinea ) fateola f. australis Annandale & Rao, 
Rec. Indian Mus., Calcutta, 27, p. 184, fig. iv, no. 3. 

1943. Lvnmaea (.Pseudosuccinea ) luteola f, australis, Ray, J. Roy, Asiat, See. 
Bengal ( Sci .), Calcutta, 9, p. 64. 

Material. —Jaipur District : Coll. A. K. Mukherjee: (i) 1 ex., Sta, 
22, Ratan taldb (tank) nr. Sambhar Lake, 9.i.58. (ii) 1 ex., Sta. 23, 
Chapparwara nr. Sambhar Lake, 20.vii.58. 

Jodhpur District : Coil. D. & G. P. R. S.: 25 exs., Mandore Canal, 
ca. 8 km. N. of Jodhpur, 19.ii.61. 

Sirohi District : Coll. K. S. Pradhan : 1 ex., a nullah (stream) nr. 

Dilwara Temple, Mount Abu, 7.iii.48. 

Udaipur District : Coll. B. N. Chopra & M. L. Roonwal: 2 exs., 

Sta. 10, a large tank, ca. 5 km. N. of Parsad (Palsad), 26-27.X.41. Coll. 
K. S. Pradhan : (i) 1 ex., a small pool nr. Rajsamand, ca. 32 km. N. of 
Mavli, 27.ii.48. (ii) 12 exs., Nathela tank, ca. 1 km. from Mavli, 28.ii.48. 
(iii) 34 exs., Nathela tank, ca. 2 km. from Mavli, 28.ii.48. 

Distribution. — Rajasthan (first record) : Localities as mentioned above 
(districts of Jaipur, Jodhpur, Sirohi and Udaipur). Elsewhere : India ; 
Common throughout. Also Ceylon, East and West Pakistan and 
Burma. 

Remarks. —This form is represented by a good series. The largest 
example is from the Nathela tank nr. Mavli Camp, and has height 18 
mm., diameter 11 mm. and whorls 4|, while that shown here (PI. 19, 
Figs. 11, 11 a) is from a pool nr. Rajsamand, and has height 17 mm., 
diameter 9.5 mm. and whorls 4£. 
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(iii) *Form impura Troschel 
(Plate 19, Figs. 12, 12 a) 

1837. Limnaeus impurus Troschel, in Wiegmanns Arch f. Naturges 
Berlin, 3, p. 172. 

1925. Limtiaea ( Pseudosuccinea ) luteola f. impura, Annandale & Rao, 

Rec, Indian Mus., Calcutta, 27, p. 185, fig. iv, no. 7. 

Material.— Jodhpur District : Coll. D. & G. P. R. S.: 36 exs., Mandore 
Canal, ca . 10 km. N. of Jodhpur, 22.ii.61. 

Nagaur District; Coll. B. Biswas: 11 exs., Sta. 17, a pond in Merta. 
26.xii.56. 

Distribution. — Rajasthan (first record) : Mandore Canal (Jodhpur 
Dist.) and pond in Merta (Nagaur District), as above. Elsewhere .* 
India : Common throughout. Also Ceylon and Burma. 

Remarks .—Though no black deposit is found on the surface of any 
shell, other important characters clearly indicate their close identity 
with the form impura. The largest example (PI. 19, Figs. 12, 12a) is 
from Merta, and has height 18.5 mm., diameter 11 mm. and whorls 5. 

Family Unionidae 
19. Parreysia favidens (Benson) 

The Yellow-toothed Mussel 
(Plate 20, Fig. 6) 

1862. Unto favidens Benson, Ann. & Mag. Nat. Hist., London, (3) 10, p. 188. 

(1912 Parreysia , ( Parreysia ) favidens, Preston, Rec. Indian Mus., Calcutta, 
1, pp. 298, 299. 

Material .—Chittorgarh District : 7 exs., Chittorgarh, 30.iv.1904. 

Distribution. — Rajasthan : Preston (1912. p. 298; 1915, p. 159), 

no exact locality mentioned. The locality ‘ Chittorgarh ’, as mentioned 
above, is a new record. Elsewhere: India: Common throughout. 
Also East and West Pakistan. 

Remarks .—Shells small, pale olive-green to olive-yellow, with the 
umbones prominent in most cases. The largest example (PI. 20, Fig. 6) 
has length 37.5 mm., thickness 10 mm., and height 38 mm. (umbones 
much eroded). 

20. *Parreysia corrugata (Muller) var. nagpoorensis (Lea) 
(Plate 20, Fig. 5) 

1859. Unio nagpoorensis Lea, Proc. Acad. Nat. Sci. Philad., Philadelphia, 
3, p. 331. 

1915. Parreysia (Parreysia) corrugata var. nagpoorensis, Preston, Faun 
Brit. India, Moll., London (Gastropoda & Pelecypoda), p. 157. 
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Material. —Chittorgarh District : Coll. B. N. Chopra &M.L. RomtwM i 
lOexs., Sta. 1, R. Berach (Bedach) nr. Chittorgarh, 8-9.X.41. 

Distribution.—Rajasthan (first record) : R. Berach (ChittOfgftfh 
Dist.), as above. Elsewhere : India : West Bengal, Andhra Pram!. 
Madras State and Maharashtra. Also recorded from the excavations 
of Navasa in Maharashtra (Ray, 1960, p. 547). 

Remarks. —Shells mostly olive-yellow. The largest example (PI. 
20, Fig. 5) has length 33 mm., thickness 16 mm., height 25 mm. 


21. Indonaia caerulea (Lea) 

The Caeruleus Mussel 
(Plate 20, Fig. 4) 

1834. Unio caeruleus Lea, Trans. Amer. Philos, Soc., Philadelphia, 4, p. 

PI. XIII, fig. 25. 

1912. Nodularia ( Nodularia) caerulea , Preston, Rec. Indian Mus., Calcutta. 

7, pp. 288, 289. 

Material .—Rajasthan : 10 exs., no locality, 23.V.10. 

Chittorgarh District : Coll. B. N. Chopra & M. L. Roonwal: 31 
exs., Sta. 1, R. Berach (Bedach) nr. Chittorgarh, 8-9.x 4l. 

Pali District: Coll. K. S. Pradhan : 44 exs., a pool on sandy bed of 
R. Phulad, ca. 2 km. S. of Phulad Railway Station, l.iii.48. 

Udaipur District ; Coll. D. & G. P. R. S. : 1 ex., Wokal R., ca. 2 km. 
E. of Kotra, Udaipur, 20.xii.61. 

Distribution.—Rajasthan : Preston (1921, p. 289 ; 1915, p. 136) 
gave no locality except ‘ Rajputana *. Other localities as mentioned 
above (districts of Chittorgarh, Pali and Udaipur) are new records* 
Elsewhere: India : Quite common throughout. Also East and West 
Pakistan, Burma and Nepal. Also recorded from the exacavations of 
Navasa in Maharashtra (Ray, 1960, p. 546). 

Remarks .—The largest example (PI. 20, Fig. 4) in the series measures : 
length 50 mm., thickness 19 mm., height 29 mm. 


22. Indonaia occata (Lea) 

The Harrowed Mussel 
(Plate 20, Fig. 3) 

1860. Unio occatus Lea, Proc. Acad. Nat. Sci. Philad., Philadelphia, 4, 
p. 307. 

1921. Indonaia occata, Prashad, Rec. Indian Mus., Calcutta, 22, p. 663. 
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Material. —Pali District : Coll. K. S, Pradhan: 2 exs., a pool on 
sandy bed of R. Phulad, ca. 2 km. S. of Phulad Railway Station, 1. iii.48. 

Distribution. — Rajasthan (first record) : Phulad R. (Pali Dist.), 
as above. Elsewhere : India : West Bengal, Assam, Uttar Pradesh and 
Madhya Pradesh. Also Burma. 

Remarks. —Both the specimens are small and found closely associated 
with those of Indonaia caerulea, but easily distinguishable from the 
latter by their surface being characteristically occated throughout. 

The larger example (PI. 20, Fig. 3) measures : length 11 mm., thick¬ 
ness 4 mm. and height 6 mm. 

23. *Lamellidens corrianus (Lea) 

The Corrie’s Mussel 
(Plate 20, Fig. 1) 

1834. Vnio corrianus Lea, Trans. Amer. Philos. Soc., Philadelphia. 
6, P. 65, PI. IX, Fig. 25. 

1921. Lamellidens corrianus, Prashad, Rec. Indian Mus., Calcutta, 22, 
pp. 605-609, Fig. 29c (p. 607). 

Material. —Raajasthan : 1 ex., no exact locality, 4.V.10. 

Distribution. — Rajasthan (first record) : No exact locality mentioned 
except ‘Rajputana’ Elsewhere : India : Almost as widespread as L . 
marginalis which is the commonest freshwater mussel of India. Also 
East Pakistan and Burma {see Prashad, 1922 ; Marshall, 1922). 

Remarks. —The single shell (PI. 20, Fig. 1) was found in the Z.S.I. 
Collections labelled as “ Lamellidens marginalis Lamarck, Loc. Rajputana’* 
but it is actually L. corrianus. Measurements : length 78 mm., thick¬ 
ness 26 mm. and height 38 mm. 

Family Corbiculedae 
24. *CorbicuIa striatella Deshayes 
The Small Striated Corbicula 
(Plate 20, Fig. 2) 

1854. Corbicula striatella Deshayes, Proc. Zool. Soc. Lond., London, 
22, p. 344. 

1928. Corbicula striatella, Prashad, Mem. Indian Mus., Delhi, 9, pp. 18-20, 
PI. HI, Figs. 9-11. 

Material. —Chittorgarh District : Coll. B. N. Chopra &M.L.Roonwal: 
2 exs., Sta. 1, R. Berach (Bedach) nr. Chittorgarh, 8-9.X.41. 

Distribution. — Rajasthan (first record) : R. Berach (Chittorgarh 
Dist.), as above. Elsewhere : India : Quite common throughout. 
Also East and West Pakistan, Ceylon and Burma. 

Remarks .—The two shells available were obtained along with speci¬ 
mens of Indonaia caerulea. A comprehensive account of the Indian 
Corbiculidae is given by Prashad (1928). 
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(C) MARINE MOLLUSCS (FROM EXCAVATIONS) 

Since the four species included in this category were based on the 
study of shell-remains only which were unearthed in an ancient motind 
near Sambhar Lake, by the department of Archaeology and Historical 
Research, of the erstwhile Jaipur State, Jaipur, and returned to that 
department after identification, in 1938, by the Zoological Survey of 
India, it has not been possible to illustrate them here. The species are 
included here for the sake of completeness of this account. 

It is presumed that these marine forms must have been imported 
into Rajasthan from the neighbouring sea coast. 

Family Xancidae 
25. *Xancus pyrum (Linnaeus) 

(i) *Form pyrum (Linnaeus) 

The Sacred Chank 

1767. Voluta pyrum Linnaeus, Syst. Nat., Hotmiae, ed. 12, p. 1195, No, 
438. 

1960. Xancus pyrum pyrum , Ray, Navasa Excavation Publication No. I, 
University of Poona , Poona, pp. 537, 538, 540, 549. Firs. 212 
(Nos. 24, 25) and 213 (Nos. 3-5). 

Distribution—Rajasthan (first record) : An anbieiit mound near 

Sambhar Lake (Jaipur Dist.). 

Elsewhere : India : Tranqiiebar Coast (Madras State) and Bombay 
(Maharashtra). For details regarding the economic intjjortance of 
this Sacred Chank, see Ray (1960), and for other information, &e Winck- 
worth (1939). 

i. 

Remarks. —Only the top portion of the shell was found. 

Family Cypraeidae 
26. Erosaria lamarckii (Gray) 

(i) *Race redimita (Melvill) 

1888. Cypraea lamarckii var, redimita Melvill, Mem. & Proc., Manch, 
Lit. Philos. Soc., Manchester, (4) 1, pp. 226, 249, PI. II, Fig. 16. 

1938. Erosaria t (Erosaria) lamarckii, race redimita. Schilder & Schilder* 
Proc. Malac. Soc. Lond., London, 23, p. 139, No. 33A. 

Distribution. — Rajasthan (first record) : An ancient mound near 
Sambhar Lake (Jaipur Dist. .) Elsewhere : Very widespread : East 
Africa and Persian Gulf to West Pakistan (Karachi), India, Ceylon, 
Burma (Mergui) and Sumatra. 

Remarks.— The shell, though worn out and damaged, appears to be 
identical with race redimita. This cowry is used as an amulet and also 
for decoration and ornaments. 
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Family Olividae 

27. *01ivancillaria (Olivancillaria) acuminata (Lamarck) 

The Acuminated Oliva 

1811. Oliva acuminata Lamarck, Ann. du. Mus., Paris, 16, p. 323. 

1883. Oliva ( Agaronia ) acuminata, Tryon, Man. Conch., Philadelphia, 
5, pp. 88, 89, PI. XXXV, Fig. 71. 

Distribution.—Rajasthan (first record) : An ancient mound near 

Sambhar Lake (Jaipur Dist.). Elsewhere: Coast of West Africa 
(Senegal and Gambia) and Arabia (Aden) to India, East Itidies and 
Philippines. 

Remarks .—The shell is small and slender, with the spire elevated 
and acuminate but slightly damaged. This Oliva shell is used as an 
amulet and for ornaments. 


Family PteIuidae 

28. *Pinctada margaritifera (Linnaeus) 

The Black-lip Oyster 

1758. Mytilus margaritiferus, Linnaeus, Syst. Nat., Holniiae, ed. 10, 
p. 704, No. 209. 

1933. Pitictada margaritifera , Prashad & Bhad'uri, Rec. Indian Mus., Delhi, 
35, pp. 167-168. 

Distribution.—Rajasthan (first record) : An ancient mound near 

Sambhar Lake (Jaipur Dist.). Elsewhere: M6re common in the 
P’ersian Gulf than. in the Indian seas. This Oyster also occurs in the, 
Red Sea, East Africa, Ceylon, Burma (Mergui and its Archipelago), 
Cocos-Keeling Islands, Papua, Poulo-Condor, Solomon Islands, Philip¬ 
pines and Australia. 

_ Remarks. —This lai;ge ,and,/Black-lip’ mother-of-pearl oyster . \yas 

represented only by a jbroken piece of shell. t Hornell (1921) and Tala- 
veja & Faustino (1931)refer to its economic importance, while Prashad 
(1932) and Prashad & Bhaduri (1933) give other details about it. 

V —Summary 

1. A comprehensive systematic account of the molluscan fauna of 
Rajasthan is given here for the first time, and is based mainly on ex¬ 
tensive Collections made by the survey parties of the Zoological Survey of 
India during the years 1941-61. The few earlier published accounts in 
the literature make only casual references to a few species. 

2. The present account includes 36 forms, of which 6 are land 
molluscs, 26 freshwater molluscs and 4 marine molluscs (obtained as 
shell-remains from excavations of an ancient mound near Sambhar Lake). 
Specimens were available for all these species except one, Boysia oysisi 
(Pfeiffer), which is included on the basis of literature only. 
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3. Out of these 36 forms, 25 marked with an asterisk (*) in the text 
are new records from Rajasthan. Although the remaining 11 are not 
new records from this area, their earlier published references are sketchy 
and in many cases no exact locality is given, merely “Rajputana** being 
mentioned and the locality records given in the present account are in 
most cases new. 
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PLATE IS 

Figs. 1, la.—Animal of Laevicaulis alte (Ferussac). Udaipur, Udaipur 
District. 

Fig. 2.—Shell of Opeas gracile (Hutton). Ratan taldb nr. Sambhar Lake, 
Jaipur District. 

Fig. 3.—Shell of Zootecus insutaris (Ehrenberg). Sambhar Lake. Jaipur 
District. 

Fig. 4.—Shell of Zootecus estelhis (Benson). Balmir, Jodhpur District. 

Fig. 5.—Shell of Viviparus bengalensis f. typica (Lamarck). Jogmandi 
jharnti, Pali District. 

Figs. 6, 6a.—Shell of Viviparus bengalensis race gigantea (Reeve). 
Chapparwara Lake, Jaipur District. 

Fig. 7.—Shell of Viviparus bengalensis race mandiensis Kobelt. Talow 
nr. Deoli, Tonk District. 

Figs. 8, 8a.—Shell of Digoniostoma pulchella (Benson). Merta. Nagaur 
District. 

Figs. 9, 9a.—Shell of Digoniostoma cerameopoma (Benson). Sambhar 
Lake, Jaipur District. 

Figs. 10,10a.—Shell of Viviparus bengalensis phase annandalei Kobelt. 
Jogmandi jharnd, Pali District. 

Fig. 11.—Shell of Viviparus variatus (Frauenfeld). Balu River bed* 
Banner District. 
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PLATE 19 

Figs. 1,1 a —Shell of Alocinma orcula var. producta (Nevill). Sambhar 
Lake, Jaipur District. 

Figs. 2, 2a.—Shell of Melanoides (Melanoides) tuberculatus (Muller) 
Jogmandi Jharna, Pali District. 

Figs. 3, 3 a. —Shell of Melanoides (.Melanoides ) pyramis (Hutton). Man- 
dore Canal, Jodhpur District. 

Fig. 4—Shell of Gyraulus convexiusculus (Hutton). Chapparwara. 
Lake, Jaipur District. 

Fig. 5.—Shell of Indoplanorbis exustus (Deshayes). Nasirabad, Ajmer 
District. 

Figs. 6, 6a. —Shell of Lymnaea ( Pseudosuccinea) acuminata f. typica 
Lamarck. A pool nr. Trevor Tal, Sirohi District. 

Figs. 7, la. —Shell of Lymnaea {Pseudosuccinea) acuminata f. patula 
Troschel. Udaipur, Udaipur District. 

Figs. 8, 8a.—Shell of Lymnaea {Pseudosuccinea) acuminata f. chlamys 
Benson. Rajasthan (particular locality not known). 

Figs. 9, 9a.—Shell of Lymnaea {Pseudosuccinea) acuminata f. rufescens 
(Gray). A tank, N. of Parsad, Udaipur District, 

Figs. 10, 10a.— Lymnaea {Pseudosuccinea) luteola f. typica Lamarck. 
A channel, S. of Kankroli, Udaipur District. 

Figs. 11, 11a.—Shell of Lymnaea {Pseudoscuccinea) luteola f. australis 
Annandale and Rao. A pool nr. Rajsamand, Udaipur District. 

Figs. 12, 12a.—Shell of Lymnaea {Pseudosuccinea) luteola f. impUra 
Troschel. A pond in Merta, Nagaur District. 



























436(f) 


PLATE 20 

Fig. 1.—Shell of Lamellidens corrianus (Lea). Rajasthan (particular 
locality not known). 

Fig. 2.—Shell of Corbicula striatella Deshayes. Berach Kiver nr. Chit¬ 
torgarh, Chittorgarh District. 

Fig. 3.—Shell of Indonaia occata (Lea). Phulad River bed, Pali District 

Fig. 4.—Shell of Indonaia caerujea (Lea). Phulad River bed, Pali. 
District. 

Fig. 5.—Shell of Parreysia corrugata var. nagpoorensis (Lea). Berach 
River nr. Chittorgarh, Chittorgarh District. 

Fig. 6.—Shell of Parreysia favidens (Benson). Chittorgarh, Chittorgarh 
District. 

Figs. 7, la. —Shell of Pila globosa (Swainson). A ditch at Rajlani, 
Jodhpur District. 
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I—Introduction 
1. General 

The termite fauna of Rajasthan has until recently been practically 
unknown. Adams (1899, p. 387), in his account of the Western Raj- 
putana States, while not mentioning the species, referred to control 
measures and wrote : “White ants are so very destructive that they 
require to be kept-down, and arsenic is the remedy.” The next mention 
is by Pruthi and Bhatia (1952) who listed only three species in the 
desert region, namely, “ Hodotermes macrocephalus, Heterotermes 
sp. and Microiermes sp.”. Subsequently, a few species have been 
recorded by Roonwal & Pant (1953, p. 47), Roonwal and Sen-Sarma 
(I960), Kushwaha (1960a, b, 1961), Bhatnagar(1962),Roonwal (1962a, 
b\ Roonwal & Bose (1960, 1962 a, b) r and Roonwal, ChhoUni 
& Bose (1962). 

As a result of extensive collections made by one of us (M. L. R. in 
1952) and later on (1956-61) by the field parties of the Zoological Survey 
of India, considerable material has accumulated from all over Raja¬ 
sthan, except the extreme southern portions. This material has been 
studied by us and a total of 19 species and subspecies recorded, of which 
3 aTc new. Here a check-list of these species is given, whilst a fuller 
account will be found elsewhere (Roonwal & Bose, 1964). 

For an account of the topography, climate, vegetation, etc. of 
Rajasthan, see Part 1 (General Introduction) of this series of papers 
(Roonwal, 1968, Rec.zool. Surv. India, Vol. 61(3&4), pp. 291-375). 
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2. Abbreviations used 


Ini., Imago (winged or dealate repro¬ 
ductive) caste. 

Ny., nymph. 

Pw., pseudo worker caste. 

<£., soldier caste. 

SM., soldier major caste. 


Sm., soldier minor caste. 
SMd., soldier medium caste. 
Syn., synonym. 

W., worker caste. 

WM., worker major caste. 
Wm., worker minor caste. 


II—A Chbck-List of the Rajasthan Termites 
Family I. Hodotermitidae 
Subfamily (a) Hodotermitinae 

1. Anacanthotermes macrocephalus (Desneux) 

(Plate 21, Figs. 1-3) 

1906. Hodotermes macrocephalus J. Desneux, Ann. Soc. ent. Belg., Brussels, 49(12), 
pp. 344-348. Im. S. and W. Type, locality : Karachi (Sind, W. Pakistan). 

Castes found : Im., S. and W. 

Distribution.—Rajasthan : Western desert area : Districts of Bikaner, 
Jaisalmer, Banner and Jodhpur. Elsewhere : Punjab (India), W. 
Pakistan and S. E. Afghanistan. 

Remarks.— For a detailed account of external morphology, see Gupta 
(1962a, b). 


Family II. Rhinotermitidae 
Subfamily (a) Psammotermitinae 

2. Psammotermes rajasthanicus Roonwal & Bose 
( Plate 21, Figs. 4-6) 

1960. Psammotermes rajasthanicus M. L. Roonwal & G. Bose, Sci. & Cult., Calcutta, 
26(1), pp. 38-39. Sm. and W. Type-locality : India : Balana (Jaisalmer 
District, Rajasthan). 

1962. Psammotermes rajasthanicus M. L. Roonwal & G. Bose, Rec. Indian 
Mus ., Delhi, 58 (3 &4), pp. 151-158, Pis. 12(S.) and 13(W.). Fuller description 
with illustrations. 

Castes Known : SM., SMd., Sm. and W. 

Distribution. — Rajasthan only: Western desert area : Districts of 
B&rmer, Jaisalmer and Bikaner. 


Subfamily (b) Heterotermitinae 

3. Heterotermes indicola (Wasmann) 

(Plate 22, Fig. 1) 

1902. Ltucotermes indicola E. Wasmann, Zool. Jb. ( Syst .), Jena, 17 (1), pp. 118-119, 
PI. 4, Fig. 2. S. and W. Type-locality : Bombay (India). 

Castes found : S. and W. 
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Distribution.—Rajasthan : District of Jodhpur, Bikaner and Siro h 
to far, but no doubt widespread. Elsewhere : Throughout India and 
W. Pakistan. 

Remarks .—A species which is highly destructive to wood-work in 
houses, etc. A whole township may thus be ruined, as was the case 
in Sri Hargobindpur in the Punjab (vide Roonwal, 1955). 


Subfamily (c) Coptotermitinae 
4. Coptotermes heimi (Wasmann) 

( Plate 22, Fig. 2 ) 

'(Synonym : Coptotermesparvulus Holmgren, vide Roonwal & 
Chhotani, 1962, infra.) 

1902. (Oct.) Arrhinotermes heimi E. Wasmann, Zool. Jb. (Syst.), Jena, 
17 (1), p. 104, PI. 4, Figs. 1 a-f (Im.) ; p. 160 (Syn.). Im. Type- 
locality : India : Wallon (Ahmadnagar Dist., Maharashtra). 

1913. (21st Apr.) Coptotermes parvulus N. Holmgren, J. Bombay nat • 
Hist. Soc., Bombay, 22 (1), pp. 102 and 104. S. and W. Type- 
localities : India : Anand ana Wadtal (both in Gujarat State— 
formerly in Bombay Presidency). 

1962. Coptotermes heimi (Wasm.), M. L. Roonwal and O. B. Chhotani, 
Monogr. Indian Species of Termite Genus Coptotermes, New Delhi 
( Indian Counc. Agric. Res., Ent. Monogr. No. 2). 

Castes found : Im., S. and W. 

Distribution. — Rajasthan : Western and central Rajasthan: Districts 
of Jodhpur, Nagaur, Jaipur, Pali and Jaisalmer ; most probably all 
over. Elsewhere : All over India and West Pakistan. 

Remarks. —A very variable species. Also one of the most destruc¬ 
tive species to wood-work. For a summary of its biology, vide Roonwal 
41959). 


Family III— Termitidae 
Subfamily (a) Amitermitinae 

5. Speculitermes cyclops Wasmann 

1902. Speculitermes Cyclops E, Wasmann, Zool. Jb. (Syst.), Jena, 17 (1), pp 
160-162, Im. and W. Type-locality : India : Khandala near Bombay 
(Maharashtra). 


5(a). Specoliternes cyclops cyclops Wasmann 
1902. As above. 

.1960. Speculitermes cyclops cyclops Wasm., Roonwal and Sen barma, 
Contrib. Syst. Orient. Termites, New Delhi (Indian Counc. Agric. 
Res., Ent. Mongr. No. 1), pp. 16-23, PI. 1 (Im.). 
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Castes found : Im. and W. 

Distribution.—Rajasthan : Kotah District (Kolipura). Absent in? 
the drier parts. Elsewhere : India : Uttar Pradesh, Madhya Pradesh 
and Maharashtra. Burma : Dawna Hills, Lower Burma (needs con¬ 
firmation). 

Remarks .—The soldier caste was, until recently, believed to be absent 
in the genus Speculitermes as well as in the allied genus Anoplotermes. 
Recently, however, Roonwal and Chhotani (1960 b) have reported the 
occurrence of the soldier caste in S. cyclops sinhalensis , Roonwal [& 
Sen-Sarma, collected from southern India. 


6. Amitermes belli (Desneux) 

(Plate 22, Fig. 3) 

1906. Termes belli J. Desneux, Ann. Soc. ent. Belg., Brussels, 49 (12), pp. 
352-354. Im., S. and W. Type-locality: Karachi (Sind, West 
Pakistan). 

Castes found : Im., S. and W. 

Distribution.—Rajasthan : Districts of Jodhpur, Jaipur, Kotah 
and Bundi. Elsewhere : West Pakistan (Baluchistan, Sind and Punjab). 


7. Synhamitermes quadriceps (Wasmann) 

1902. Amitermes quadriceps E. Wasmann, Zool. Jb. (Syst.). Jena, 17 (1), p. 
123, PI. 4, Fig. 5. S., W. and Ny. Type-locality: India : Kbandala 
near Bombay (Maharashtra). 

1960. Synhamitermes quadriceps, M. L. Roonwal and P. K. Sen-Sarma, 
Contrib. Syst. Orient. Termites, New Delhi, (Indian Counc. Agric. 
Res., Ent. Monogr. No. 1), New Delhi, pp. 7-14. 

Castes found : Im. (not Rajasthan), S. and W. 

Distribution.—Rajasthan : Kotah District. Elsewhere : Maharashtra 
India). 

Remarks .—The imago was described by Roonwal and Sen-Sarma 
(1960, pp. 7-14). 


8. Eremotermes neoparadoxalis Ahmad 

1955. Eremotermes neoparadoxalis M. Ahmad, Biologia, Lahore, 1 (2), pp. 
252-253, Fig. 38 (S). Type-locality : West Pakistan : Shahdadpur 
(Sind). 

1960. Eremotermes neoparadoxalis, Roonwal and Sen Sarma, Contrib. 
Syst. Orient. Termites (Indian Counc. Agric. Res., Ent. Monogr. 
No. 1), New Delhi, pp. 79-83 ; Pis. 15 and 16. 

Castes found : S. and W. 

Distribution.—Rajasthan : Districts of Jaipur and Bikaner. Elsewhere : 
Sind (West Pakistan). 
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9. Eremotermes paradoxalis Holmgren 

(Plate 22, Fig. 4) 

1913. Eremotermes paradoxalis N. Holmgren, J. Bombay nat. Hist. Soc., 
Bombay, 22(1), pp. 115-116. S., WM., Wm. Type-locality : India : 
Bangalore (Mysore State). 

1960. Eremotermes paradoxalis Holmg., Roonwal and Sen-Sarma, Contrib. 
Syst. Orient. Termites (Indian Counc. Agric. Res., Ent. Monogr. 
No. 1)., New Delhi, pp. 83-92 ; Pis. 17 and 18. 

Castes found : Im. (not Rajasthan), S. and W. 

Distribution.—Rajasthan : Districts of Jaipur andKotah. Elsewhere : 
India (Punjab, Madhya Pradesh, Bihar, Mysore, Kerala). West 
Pakistan (Punjab, Sind and N. W. F. P.). 


10. Microcerotermes championi Snyder 

1933. Microcerotermes championi T. E. Snyder, Proc. U. S. nation. Mus. 
Washington, 82 (art. 16), pp. 14-15. Type-locality: India : Haldwan, 
(Uttar Pradesh). 

10(a). Microcerotermes championi raja Roonwal and Bose 

(Plate 22, Fig. 5) 

1964. Microcerotermes championi raja M. L.Roonwaland G. Bose, Zoologica, 
Stuttgart, 40 (113), pp. 26-28. Type-locality : India : Balsamand (near 
Jodhpur, Jodhpur District, Rajasthan). 

Castes found: S. and W. 

Distribution.—Rajasthan : Jodhpur District. 

Remarks. —The typical subspecies, M. c. championi, is found in 
Uttar Pradesh (India) and Sind (W. Pakistan). 

11. Microcerotermes tenuignathus Holmgren 

1913. Microcerotermes tenuignathus N. Holmgren, J. Bombay nat. Hist. Soc., 
Bombay, 22 (1), pp. 116-117. S., WM., Wm. Type-locality: India: 
Vidtal (Gujarat). 

11(a). Microcerotermes tenuignathus tenuignathus Holmgren 


(Plate 23, Fig. 1) 


1913. As above. 

Castes found: S. and WM. and Wm. 

. Distribution.—Rajasthan : Districts Jaisalmer, Banner, Jodhpur, 
3 aipur and Kotah. Elsewhere : India.(Gujarat). West Pakistan (Sind and 
Baluchistan). 


11(b). Microcerotermes tenuignathus laxmi Roonwal & Bose 

(Plate 22, Fig. 6) 

1964. Microcerotermes tenuignathus laxmi M. L. Roonwal and G. Bose, 
Zoological Stuttgart,40(113). pp.29-31, Type-locality .'India :Kolayat 
(Bikaner District, Rajasthan). 

Castes found : S. and W. 

Distribution.—Rajasthan only : Bikaner District (Kolayat). 
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12. Microcerotermes sp. 

Some Rajasthan collections of this genus are represented by workers- 
only and cannot, therefore, be identified specifically with certainty. 
They are from the districts of Jaisalmer, Bikaner, Jaipur and Kotah- 


Subfamily (b) Macrotermitinae 

13. Odontotermes bellahunisensis Holmgren & Holmgren 

1917. Odontotermes bellahunisensis K. Holmgren & N. Holmgren, Mem . 
Dept. Agric. India, Calcutta, 5 (3), pp. 150-151 (Im., S., W.) 
Type-localities : India : Mysore State : Bellahunisi (Bellary. 
District*) and Bangalore. 

1962. Odontotermes bellahunisensis ,. M. L. Roonwal and G. Bose,/. 
Bombay nat. Hist. Soc., Bombay, 58 (3), pp. 580-594, PI. 1. (S.) and 
Text-fig. 1 (WM.). Redescription of species. 


13(a). Odontotermes bellahunisensis gnptai Roonwal & Bose 

(Plate 23, Fig. 2) 

1962. Odontotermes bellahunisensis guptai Roonwal and Bose, /. Bombay 
nat. Hist. Soc., Bombay, 58 (3), pp. 588-593, Text-fig. 2(S.). Type- 
locality : India : Near Gudah village (Nagaur District, Rajasthan). 

Castes found : S. and W. 

Distribution.—Rajasthan : Districts of Bikaner, Nagaur, Jhunjhunu,. 
Sikar and Udaipur. Elsewhere: West Pakistan (Karachi, Sind). 

Remarks. —The typical subspecies, O.b. bellahunisensis, is known 
only from the Mysore State (Bellahunisi and Bangalore), S. India. 


14. Odontotermes brunneus (Hagen) 

1858. Termesbrunneus H. Hagen, Linn. Entom., 12, pp. 133-136, PI. 3, Fig. 3 
(Im.). Im. & S. Type-locality : India Bengalen”. [A cotype imago 
stated to be in Berlin Museum is not traceable now. A second cotype 
imago in the Museum of Comparative Zoology, Harvard College, 
Cambridge (Mass., U.S.A.) was examined by us. Soldier of Hagen 
does not evidently belong to genus Odontotermes .] 


14(a). Odontotermes brunneus kushwahai Roonwal & Bose 

(Plate 23, Fig. 3) 

1964. Odontotermes brunneus kushwahai, M. L. Roonwal and G. Bose, 
Zoological Stuttgart, 40 (113), pp. 33-36. Type-locality : India r 
Bhupalsagar (Udaipur District, Rajasthan). 

Castes found : S. and W. 

Distribution.—Rajasthan : Udaipur District. Elsewhere : India r 
Kaira District (Gujarat) and Salem District (Madras State). 

* Bellary District was formerly in the Madras State but was transferred to Mysert 
State during the reorganisation of Stater in 1957. 
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IS. Odontotermes obesus (Rambur) 

(Plate 23, Fig. 4) 

1842. Termes obesus Rambur, Hist. nat. Insectes, Neurop teres , Paris, p. 304, 
(Im.). Type-locality : India : Bombay (Maharashtra). 

Castes found : Im., S. and W. 

Distribution. — Rajasthan : Districts of Ajmer, Barmer, Bikaner, 
Bundi, Ganganagar, Jaipur, Jaisalmer, Jalore, Jodhpur, Kotah, Nagaur : 
Pali, Sikar, Sawai Madhopur and Udaipur. Likely to occur all over. 
Elsewhere : India : All-India, except Kashmir (where Od. oh. gurdas* 
purensis H. & H. is said to occur). West Bengal and probably the 
southern portion of the Peninsula. Also, West Pakistan and Burma, 
the last being doubtful. 

Remarks. —In size this is a very variable species (soldiers : head- 
length 1.00—1.53 mm.). In suitable niches it forms relatively small 
(ca. 100 cm. high) earthen mounds in Rajasthan. Elsewhere its mounds 
go up as high as about 2.6 metres. 

16. Microtermes anandi Holmgren 
(Synonym : Microtermes obesi Holmgren) 

(Plate 23, Fig. 5) 

1913. (April 21). Microtermes anandi N. Holmgren, /. Bombay nat. Hist. Soc. 
Bombay, 22 (1), p. 114. S. and W. Type-locality : India : Anand 
(Gujarat). 

1913. (May 23). Microtermes obesi N. Holmgren, K. Sv. Vet. Akad. 
Hard. Stockholm, SO (2), p. 150, FI. 6, Fig. 4.1m. Type-locality : 
India : Khandala (Maharashtra). 

Castes found : Im., (not Rajasthan), S. and W. 

Distribution. — Rajasthan : Districts of Barmer, Jaisalmer, Jodhpur, 
Jaipur and Kotah. Elsewhere : India : All-India, except the extreme 
north (Kashmir). West Pakistan (Sind, Punjab and N. W. F. P.). 

\1. Microtermes mycopbagus (Desneux) 

(Plate 23. Fig. 6) 

1906. Termes mycophagus J. Desneux, Ann. Soc. Ent. Belg., Brussels, 49, pp- 
348-352. Im., S. and W. Type-locality : Karachi (Sind, West 
Pakistan). 

Castes found: Im., S. and W. 

Distribution. —Rajasthan : Widespread : Districts of Jaipur, Jaisalmer, 
Jodhpur, Bikaner, Ganganagar, Churu, Jaipur and Nagaur. Elsewhere: 
West Pakistan (Punjab, Sind and Baluchistan). 

Remarks. —The species appears to be confined to the arid areas- 

18. Microtermes sp. 

A few Rajasthan collections of this genus are represented by workers- 
only and cannot, therefore, be identified specifically with certainty. 
They are from the districts of Banner, Jodhpur, Bikaner and Ohirru, 



444 Records of the Zoological Survey of India 

Subfamily (c) Nasutitermitinae. 

19. Trinervitermes biformis (Wasmann) 

(Plate 24, Figs. 1 and 2) 

1902. Eutermes biformis E. Wasmann, Zool. Jb. (Syst.), Jena, 17 (1), pp. 
133-135. PI. 4, Figs. 10,10a. Im., SM., Sm., W. Type-localities: 
Ceylon : Bandarawalla. India : Khandala (near Bombay, Maharashtra). 

Castes found : Im. (not Rajasthan), SM., Sm., and W. 

Distribution .— Rajasthan : Districts of Jaipur and Udaipur. Else¬ 
where : India (Maharashtra and Madhya Pradesh) ; and Ceylon. 

20, Trinervitermes heimi (Wasmann) 

(Plate 24, Figs. 3 and 4) 

1902. Eutermes heimi E. Wasmann, Zool. Jo. (Syst.), Jena, 17 (1), pp. 
133 ;and 135-137. Im., SM., Sm., W. Type-locality : India ; Wallon 
(Ahmednagar District, Maharashtra). 

Castes found : Im., SM., Sm., and W. 

Distribution. — Rajasthan : Districts of Nagaur and Kotah. Else¬ 
where : Peninsular India (Maharashtra, Madras and Mysore States). 

Ill—K ey to the Genera and Species of Rajasthan Termites (Based 

on Soldiers) 

The following key (based on the soldier caste), together with the 
illustrations provided here, will, it is hoped, assist in the easy identi¬ 
fication of Rajasthan termites. Workers do not, as a rule, provide 
easy differentiating characters, and alates are known in too few species 
from Rajasthan to make the preparation of a key worthwhile. Unless 
otherwise stated, the total length includes the mandibles, but excludes 
the antennae. 


Key to termite soldiers from Rajasthan 

1(2) Soldier caste generally absent (rarely found in genus*, but none so far in 
Rajasthan). (Workers and alates with a large circular, mid-dorsal ocellus¬ 
like spot on head). 

...Speculitermes cyclops cyclops. 

2(1). Soldier caste present. (Workers and alates with no such mid-dorsal spot 
on head.) 

3(6). Mandibles non-functional and reduced to minute structures ; head rounded 
and prolonged into a median forwardly pointed horn (nasus). Two types 
of soldiers (large and small) present. 

... Trinervitermes. 

4(5). Antennae 13-segmented ; segment 3 more than twice as long as 2. 

... Trinervitermes biformis. 

5(4). Antennae 14-segmented ; segment 3 only slightly longer than 2. 

... Trinervitermes heimi • 


* Found in genus Speculitermes by Roonural and Chhotami (Sci. 4 culture, 
Ca lcutta, 26 (3) pp. 143-144, 1960), in S. cyclops sinhalensis from Southern India. 
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6(3). Mandibles well developed and functional. 

7(14) Pronotum flat. 

8(9) Large species (10-15 nun. long) ; antennae with 25-29 segments ; eye-spot* 
prominent. 

.. .Anacanthotermes macrocephalus. 

9(8). Smaller species. Antennae with not over 17 segments ; eye-spots absent. 

10(11). Soldiers of 3 types (major, medium and minor). Mandibles with several 
large to small well defined teeth on inner margin. 

...Psammotermes rajasthanicus. 

11(10). Soldiers of one type; mandibles with only a few crenulations in basal half. 
12(13). Head subrectangular ; fontanelle small and lying about middle of bead. 

...Heterotermes indicola. 

13(12). Head oval or subcircular ; fontanelle large and lying far forward on 
head (just behind clypeus). 

...Coptotermes hetmi. 


14(7). Pronotum saddle-shaped. 

15(20). Mandibles with inner margin finely serrated. 

... Microcerotermet. 


16(19). Mandibular serrations weak and indistinct. 

17(18). Mandibles shorter (0-70-0-88 mm.). 

...Microcerotermes tenuignathus tenuignathus. 

18(17). Mandibles longer (1-13—1-15 mm.). 

...Microcerotermes tenuignathus laxmi. 


19(16). Mandibular serrations distinct. 

...Microcerotermes championi raja. 

20(15). Mandibles not finely serrated, and with or without definite teeth on inner 
margin. 

21(24). Small species (3—5 mm. long) ; mandibles without teeth. 

...Microtermes. 

22(23). Antennae 14-segmented; smaller species (3-1—4-2 mm.). 

...Microtermes anand 

23(22). Antennae 15-segmented ; larger species (3*2—4-8 mm.). 

...Microtermes my cop hag us. 

24(21). Larger species ; mandibles usually with a tooth on inner margin. 

25(30). Mandibles asymmetrical (left mandible with a prominent tooth in varying 
positions ; right mandible with only a vestigeal tooth). 

...Odontotermes. 

26(29). Smaller species (head-length, to base of mandibles, 1-00—1-53 mm. ; 
maximum head-width 0-90—1-33 mm.); antennae with distal one-third 
brown to dark brown, rest paler. 

27(28). Mandibles shorter stouter and more incurved (ratio Mandible-length/ 
Head-length 0-52—0-57); posterior margin of pronotum with only a 
weak median notch (absent in the typical subspecies). 

...Odontotermes bellahunisensis guptai. 
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28(27). Mandibles longer, more slender and less incurved (ratio Mandible- 
length/Head-length 0-59—0-70) ; posterior margin of pronotum with 
a well-marked median notch. 

...Odontotermes obesus . 

29(26). Larger species (head-length, to base of mandibles, 1*75—1*90 mm. ; 
maximum head-width 1*40 mm.) ; antennae brownish throughout. 

...Odontotermes brunneus kushwahai. 

30(25). Mandibles symmetrical or nearly so, with a tooth lying near middle of 
inner margin. 

31(32). Clypeus bilobed ; mandibles stout, strongly incurbed, and with a large 
tooth. 

...Amitermes belli . 


32(31). Clypeus not bilobed. 

33(34). Mandibles short, stout, strongly incurved, and with a prominent tooth 
on inner margin. 

...Synhamitermes quadriceps * 

34(33). Mandibles long, slender, pointed and only weakly incurved (almost 
straight) ; tooth on inner margin either weak or prominent. 

... Eremotermes . 

35(36). Mandibular tooth strong and prominent; labrum longer (0*10—0*15 
mm.). .. .Eremotermes paradoxalis . 

36(35). Mandibular tooth minute : labrum shorter (0-75—0-10 mm.). 

...Eremotermes neoparadoxalts- 


IV— Summary 

1. The termite fauna of Rajasthan has been studied adequately 
only during the last few years. 

2. A list of the known species from Rajasthan, together with their 
distribution, etc., is given. 

3. About 19 species are known from the region. They belong 
to 3 families and 12 genera as follows :— 

Fam. I. Hodotermitidae : Anacanthotefmes. 

Fam. II. Rhinotermitidae : Psammotermes, Heterotermes and 
Coptotermes. 

Fam. III. Termitidae : Speculitermes, Amitermes, Synhamitermes , 
Eremotermes , Microcerotermes, Odontotermes , Microtermes 
and Trinervitermes. 
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PLATE 21 

Termites from Rajasthan. 

Figs. 1-3 .—Anacanthotermes macrocephalus (Desneux). Bikaner 
District. 

1. Soldier. 2. Worker Minor. 3. Worker Major. 

Figs. 4-6 .—Psammotermes rajasthanicus Roonwal & Bose. Pugal, 
Bikaner District. 

4. Soldier Major. 5. Soldier Medium. 6. Soldier Minor. 
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PLATE 22 

Termite soldiers from Rajasthan. 

Fig. 1 .—Heterotermes indicola (Wasmann). Bikaner District. 

Fig. 2 .—Coptotermes heimi (Wasmann). Jaipur District. 

Fig. 3 .—-Amitcrmes belli (Desneux). Bundi District. 

Fig. 4 .—Eremotermes paradoxalis Holmgren. Jaipur District. 

Fig. 5 .—Microcerotermes championi raja Roonwal & Bose. Holotype. 
Jodhpur District. 

Fig. 6 .—MicrcctjJtennes tenuignatkus laxmi Roonwal & Bose. 
Holotype. Bikaner District 
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PLATE 23 

Termite soldiers from Rajasthan. 

Fig. 1 . — Microcerotermes tenuignathus tenuignathus Holmgren. 
Barmer District. 

Fig. 2. — Odontotermes bellahunisensis guptai Roonwal & Bose. 
Nagaur District. 

Fig. 3. — Odontotermes brunneus kushwahai Roonwal & Bose. 
Udaipur District. 

Fig. 4.— Odontotermes obesus (Rambur). Udaipur District. 

Fig. 5.— Microtermes anandi Holmgren. Barmer District. 

Fig. 6.— Microtermes mycophagus (Desneux). Churu District. 
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PLATE 24 

Termite soldiers from Rajasthan. 

Fig. 1.— Trinervitermes biformis (Wasmann). Jaipur District, 
Soldier Major. 

Fig. 2.— Trinervitermes biformis (Wasmann). Jaipur District, 
Soldier Minor. 

Fig. 3. — Trinervitermes heimi (Wasmann). Nagaur District, 
Soldier Major. 

Fig. 4.— Trinervitermes heimi (Wasmann). Nagaur District, 
Soldier Minor. 
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